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FOREWORD 


Many investigators are now engaged in screening compounds for their effect on neoplastic 
growths. Since the majority of compounds tested in these programs are ineffective, the publication of 
such data becomes a problem. Investigators and journals hesitate to publish such negative data. Yet to 
stimulate research and minimize a repetition of effort, such information must have wide distribution. 
This need was recognized, and an effort to meet it was announced in the March, 1952, issue of CANCER 
RESEARCH. At that time, it was planned to publish such negative data in tabular form in CANCER RE- 
SEARCH from time to time as the need arose. The response to this announcement soon revealed that the 
backlog of material was so great that publication by the installment plan would be time-consuming and 
difficult to index. The need of a special volume became evident, but this compilation did not become 2 
reality until Dr. C. Chester Stock consented to assume the responsibility for collecting, classifying, and 
editing the available data. Appreciation is due to Dr. Stock for this important service, and also to Drs. 
Arthur Furst and Joseph Leiter who assisted him. 


Harold P. Rusch 
Editor-in-Chief 
CANCER RESEARCH 
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INTRODUCTION 


Investigators in experimental cancer chemotherapy owe much to Dr. Helen Dyer for her com- 
pilation of published data in their field. The usefulness of the compilation created additional interest in 
the publication of information which, for various reasons, could not be included in her Index of Tumor 
Chemotherapy. Some of the data were not available, because they represented compounds inadequately 
tested or that were commercially confidential, and most of them were more or less buried because oi the 
negative results. Many compounds have been tested since the Dyer compilation. In fact, the intensive 
effort in experimental cancer chemotherapy during the past five years has caused increasing concern that 
there would be a larger and larger amount of unnecessary duplication as long as the data remained un- 
published. 


The excellent arrangement for the simple, rapid publication of negative data initiated a year 
ago (CANCER RESEARCH, 12; 241-42, 1952), upon the prompting of the California research groups, may 
in the future provide a method for rapid publication. However, as Dr. Rusch has indicated in the fore- 
word, this could not handle the unpublished data accumulated since 1947. This supplement number of 
CANCER RESEARCH is the result. If there are sufficient interest and funds available, future supplements 
will be published as required. These may also provide for publication of negative results from clinical 
trials. Material proposed for possible future supplements should be sent to C. Chester Stock, 444 East 
68th Street, New York 21, N. Y. If later supplements are not feasible, the material will be considered 
for publication in the form of that in the March, 1952, issue of CANCER RESEARCH, It is believed that 
supplement numbers containing negative data will easily save more than their cost if unnecessary repeti- 
tions of tumor tests on only 100 compounds can be prevented. In addition, the negative data will provide 
a degree of helpful information on the toxicities of hundreds of compounds. 


The material included inthe present supplement is that received in response to the invitation 
for data, which appeared in the August, 1952, issue of CANCER RESEARCH. It is to be noted that the 
information is presented under the title of negative data rather than negative compounds, It should be 
obvious that what are being reported are negative results under the specified conditions and that the same 
compounds under other conditions might show useful chemotherapeutic effects. It is assumed that each 
investigator submitting the data has assured himself of the lack of action of the compounds against the 
tumors employed and that the data, with the exception of controls, have not been published previously. 
Any questions concerning the data should be addressed directly to the investigators furnishing the infor- 
mation, 


As the usefulness of the material is dependent in part upon its availability and promptness of 
appearance, the present publication has required a compromise of several factors including usefulness and 
the ease and speed of publication. Therefore, no attempt has been made to convert all names of the com- 
pounds to any standard form of nomenclature, such as that of CHEMICAL ABSTRACTS, To do so would 
have entailed too much delay in publication. An attempt has been made to eliminate any gross errors in 
the names of the compounds. An empirical formula index has been provided in the hope that it would be a 
useful guide tothe entries for any compound in the supplement. In most instances the compounds have been 
listed alphabetically for each laboratory. In a few cases where they have been grouped according to struc- 
ture, no attempt has been made to cross-index them. Abbreviations have been defined wherever not ap- 
parent or not in accordance with those of Dr. Dyer. Errors in an operation of this type are inevitable. An 
attempt has been made to reduce them to a minimum. Criticism and suggestions are invited by the under- 
signed publication committee. 


It is a pleasure to acknowledge the assistance of Dr. Ralph Barclay, Mr. George Leopold, Miss 
Patricia Dunkel, and Miss Virginia Fairhurst in checkingtechnical details, and that of Mrs. Mariam Anthony 
for the stenography. 


Dr. Arthur Furst 

Department of Pharmacology and Therapeutics 
Stanford University School of Medicine 

San Francisco 15, California 


Dr. Joseph Leiter 

Laboratory of Chemical Pharmacology 
National Cancer Institute 

Bethesda 14, Maryland 


Dr. C. Chester Stock 

Division of Experimental Chemotherapy 
Sloan-Kettering Institute for Cancer Research 
New York 21, New York 
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SOME NEGATIVE SCREENING RESULTS WITH MISCELLANEOUS COMPOUNDS IN 


TISSUE CULTURES OF SEVERAL TUMORS 


John J. Biesele 
Cell Growth Section 
Division of Experimental Chemotherapy 
The Sloan-Kettering Institute for Cancer Research 
New York 21, New York 


A variety of chemical agents has been tested for selective toxicity to neoplastic cells in tissue 
culture, as part of the comprehensive program in experimental chemotherapy of the Sloan - Kettering 
Institute for Cancer Research. Many of these agents have displayed no material difference in toxicity to 
mouse sarcoma and embryonic cells. The great majority of a group of 96 purines and 28 purine nucleo- 
sides previously reported on (1) fell into this indifferent group. An example of a compound showing a 
high differential toxicity is 2,6-diaminopurine (2). 


It is the purpose of the present paper to present data on miscellaneous chemical agents of non- 
differential toxicity in a tissue culture test. It should be obvious that the negative results with any com- 
pound reported here are valid only for the particular tumor and normal tissue used and under the condi- 
tions employed. There is no reason to assume general applicability to these results. 


The procedure followed has been given in detail before (1,2) and is only summarized here. It 
involves an overnight testing of agents for morphological damage to cells of mouse tumors and mouse 
embryonic skin cultivated in the same roller tubes for 24 hours before addition of the agent to be tested. 
Each agent was added in a series of concentrations to the culture medium in a replacement volume of one- 
tenth of the one milliliter of fluid medium in each tube. The mouse tumors used have been sarcoma T24l, 
Crocker sarcoma 180, and the Ma387 tumor. The outgrowth from explants of embryonic mouse abdominal 
skin ordinarily includes both fibroblastic and epithelial elements. 


The vehicle employed was largely saline in every case. Some agents were preliminarily dis- 
solved in small volumes of dilute HCl or NaOH before addition to saline. Some of the agents were added 
to the culture tubes as fine suspensions in saline, especially in the highest "concentrations" employed. 


Because of the use throughout of embryonic mouse skin as the source of normal cells, and of 
saline as the vehicle, these are not entered in the table. 
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2 Cancer Research Biesele 
ENTRY 
NO, COMPOUND NAME SOURCE TUMOR DOSE RANGE 
(mM/1) 
BENZIMIDAZOLES: 
] Benzimidazole BE $180 0.16 - 10.0 
2 5, 6-Dimethyl-1-6- d-glucopyranosyl-benzimidazole AW6 $180 0.125 - 4.0 
3 5, 6-Dimethyl-1-6- d-ribofuranosyl-benzimidazole AW6 $180 0.1 - 10.0 
4 1-d-Glucopyranosylbenzimidazole AW6 $180 0.125 - 2.0 
5 2, 2'-Hydroxyethyl benzimidazole E $180 0.25 - 4.0 
6 2-Mercaptobenzimidazole AA S180 0.25 - 4.0 
7 1- -Ribofuranosylbenzimidazole AW6 0.125 - 4.0 
PENICILLIN AND RELATED COMPOUNDS 
8 N-Acetyl-DL-penicillamine BY T241l 0.05 - 5.0 
9 a-Benzylamide of D-benzylpenicilloic acid BY | T24l 0.05 - 5.0 
10 S-Benzylpenicillamine (L) BY T241 0.05 - 5.0 
11 Benzylpenillic acid BY T24l1 0.05 - 5.0 
12 Benzylpenicilloic acid from D-penicillamine BY $180 0.05 - 5.0 
13 p-Chlorobenzy] penicillin N T241 3.6 -7.2 
14 Cyclopentylmethyl penicillin N 1241 3.07 - 6.14 
15 a, 8-Dimethyl-D-a-benzylpenicilloate BY $180 0.05 -5.0 
16 Ethylmercaptomethy] penicillin N T241 3.1 -6.3 
17 + m-Fluorobenzyl penicillin N T241 2.8 -5.7 
18 o-Fluorophenylmethy] penicillin N T24l 2.9 -5.7 
19 N-Formyl D-penicillamine BY $180 0.05 - 5.0 
20 N-Formyl L-penicillamine BY $180 0.05 - 5.0 
21 Isoamyloxymethy] penicillin N T241 0.58 - 2.9 
22 Isopropylthiomethyl penicillin N T241 4.3 - 8.6 
23 N-Methyl L-penicillamine disulfide BY S1s0 0.05 - 5.0 
24 Penicillin O potassium, crystalline BY T24l 0.02 - 2.0 
25 68-Phenoxyethylmercaptomethy] penicillin N T241 2.4-4.9 
26 2-Thiophenemethy] penicillin N T241 2.9 - 5.9 
PTERIDINES 
27 2-Amino-4-hydroxy-6-formy] pteridine AGI T241;S180 0,001 - 2.0 
28 2-Amino-4-hydroxypteridine-6-carboxylic acid M T241;Ma387 3.6 -7.3 
29 2,4-Diaminopteridine BA T241;Ma387 1.5 -6.3 
30 Xanthopterin D T241;Ma387 0.056 - 5.6 
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Biesele Negative Cancer Chemotherapy Data 
ENTRY DOSE RANGE 
NO, COMPOUND NAME SOURCE TUMOR (mM/1) 
PYRIMIDINES: 
31 5-Amino-7-hydroxy-2v-triazolo( d)-pyrimidy] )benzoy1/ BL $180 0.1 - 10.0 
glutamic acid 
32 2-Amino-4-methyl-5-acetylpyrimidine M T241;Ma387 3.6 - 14.4 
33 2-Aminopyrimidine Dough. $180 0.125 - 4.0 
34 5-Aminouracil BE T241;Ma387 15.8 - 31.5 
35 1 -Arabopyranosyl-5-methylcytosine AW4 $180 0.125 - 2.0 
T24l 0.5 - 4.0 
36 8-Azaadenine (or, 7-amino-l-v-triazolo(d) -pyrimidine ) AWl $180 0.1 - 10.0 
37 2-Benzylthiouracil Dough. $180 0.125 - 4.0 
38 2-p-Carbethoxyphenyl-5-amino-7 -hydroxy-v-triazolo(d)- BL $180 0.1 - 10.0 
pyrimidine 
39 2-p-Carboxyphenyl-5-amino-7 -hydroxy-y-triazolo(d)- BL S180 0.1 - 10.0 
pyrimidine 
40 2-p-Carboxyphenyl-5, 7 -diamino-v-triazolo(d)-pyrimidine BL S180 0.1 - 10.0 
41 5-Chloro-7 -amino-1-v-triazolopyrimidine AW4 $180 0.125 - 4.0 
42 2-Chloro-4, 6-diamino-5-nitropyrimidine AW6 $180 0.125 - 4.0 
43 5-Chlorouridine AW4 $180 0.125 - 2.0 
T241 0.5 - 4.0 
44 Cordycepin AW5 $180 0.1 -10.0 
45 5, 7-Diamino-1-v-triazolo(d)-pyrimidine Awl S180 ‘ 0.1 - 10.0 
46 N (5, 7-Diamino-2v-triazolo(d)-pyrimidyl benzoyl) L(+) BL $180 0.1 - 10.0 
glutamic acid 
47 5, 7-Dihydroxy pyrimidotriazole AW1 $180 0.1 - 10.0 
48 2-Dimethylamino-4, 6-diaminopyrimidine AW6 $180 0.125 - 4.0 
49 2,4-Dimethyl-5-bromo-6-(2', 4'-dibromo-anilino)-pyrimidine BE S180 0.1 - 10.0 
50 1-6- d-Glucopyranosyluracil AW6 $180;T241 0.5 - 4.0 
51 AW1 S180 0.1 - 10.0 
52 5-Hydroxyuridine AW4 $180 0.125 - 2.0 
T24l 0.5 - 4.0 
53 5-Isoamyluracil AW? $180;T241 0.125 - 2.0 
54 5-Mercapto-7 -amino-1-v-triazolo(d)-pyrimidine AWl $180 0.1 - 10.0 
55 6-Methylhydrouracil Dough. $180 0.125 - 4.0 
56 6-Methylthiouracil Dough. $180 0.125 - 4.0 
57 6-Methyluracil Dough. $180 0.125 - 4.0 
58 3-Methyluridine Visser $180 0.125 - 4.0 
T24l 0.5 - 4.0 
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Cancer Research Biesele 
ENTRY DOSE RANGE 
NO. COMPOUND NAME SOURCE TUMOR (mM/1) 
59 5-Aminouracil BE T241;Ma387 15.8 - 31.5 
60 Orotic acid D1 S180 0.125 - 4.0 
61 2-Phenyl-5-amino-7 -hydroxy-v-triazolo (d) -pyrimidine BL $180 0.1 - 10.0 
62 2-Phenyl1-5, 7-diamino-v-triazolo(d)-pyrimidine BL $180 0.1 - 10.0 
63 Vicine AW3 $180;T241 0.125 - 2.0 
64 d-Xylopyranosy1-5-methylcytosine AW4 $180 0.125 - 2.0 
T24l 0.5 - 4.0 
STEROIDS: 
65 Acetoxypregnenolone BT $180 0.125 - 2.0 
66 Desoxycorticosterone acetate DG $180 0.125 - 2.0 
67 17a-Hydroxy-11-desoxycorticosterone-31-acetate DE $1380 0.125 - 2.0 
68 Pregnenolone BT $180 0.125 - 2.0 
69 Progesterone BO $180 0.125 - 2.0 
MISCELLANEOUS: 
70 7-Acetoxy-2-Methyl-3-phenyl chromone i. D $180 0.25 - 4.0 
71 a-Allocryptopine EI $180 0.125 - 2.0 
72 Amphenone B, or 1, 2-bis(p-aminopheny] ) -2-methyl- EE $180 0.25 - 4.0 
propanone-1 
73 Benzotriazole AE $180 0.1 - 10.0 
4 1-Chloro-2, 3-epoxypropane M $180 0.25 - 4.0 
75 Corlumine EI $180 0.125 - 2.0 
76 2-Desoxy- d-glucose EP $180 0.1 - 10.0 
77 Diethylstilbestrol D $180 0.125 - 2.0 
78 3, 4-Epoxy-1-butene AE $180 0.25 - 4.0 
79 Flavone D $180 0.25 - 4.0 
80 Flavonol D $180 0.25 - 4.0 
81 Formamide E $180 0.1 - 10.0 
82 4-Guanidovaleric acid AW5 $180 0.1 - 10.0 
83 1-Hydroxy-2, 3-epoxypropane M $180 0.25 - 4.0 
84 2-Hydroxy flavone $180 0.25 - 4.0 
85 7 -Hydroxy-2-methyl-3-phenyl chromone D $180 0.25 - 4.0 
86 Lyxoflavin D, $180 0.125 - 4.0 
87 p-(N-Methylamino) benzoic acid M T241;Ma387 0.66 - 1.66 
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The abbreviations for sources represent the following: 


D 
Dil 


AW7 


EE 
DI 
EP 


Merck and Company 

Dr. Karl Folkers 

Eastman Kodak Company 

Calco Chemical Division, American Cyanamid Company 
Lilly Research Laboratories, Eli Lilly Company 

B. F. Goodrich Chemical Company 

National Research Council 

Dr. T. H. Jukes, Lederle Laboratories 
Hoffmann-La Roche, Inc. 

National Aniline-Allied Chemical and Dye Corporation 
Dr. William Doering, Hickrill Chemical Research Foundation, Inc. 
Dr. Liebe Cavalieri 

Dr. Kenneth Savard 

Dr. Aaron Bendich 

Dr. G. B. Brown 

Dr. Ralph Barclay 

Dr. John Davoll 

Dr. Earl Balis 

Dr. C. K. Cain, McNeil Laboratories 

The Wellcome Research Laboratories 

Remington Rand, Inc. 

Ayerst, McKenna and Harrison 

Schering Corporation 

Upjohn Laboratories 

Glidden Corporation 

Roche-Organon 

William R. Warner, Inc. 

Dr. Roy Hertz, National Cancer Institute 

Dr. Wilson M. Whaley, University of Tennessee 
Biochemical Research Foundation, Inc. 


Dough. Dougherty Chemicals 
Visser Dr. Donald Visser 


Biesele Negative Cancer Chemotherapy Data 
ENTRY DOSE RANGE 
NO. COMPOUND NAME SOURCE TUMOR (mM/1) 
88 Nitron AN T241;Ma387 0.16 - 0.64 
89 Protoanemonin AW2 T241;Ma387 0.01 - 1.04 
90 Synkayvite AJ T241 0,0001 - 0.1 
91 1,2, 3, 4-Tetrahydro-4-( 3, 4-dimethoxy-pheny]) -3- DP S180 0.1 - 10.0 
hydroxymethyl-6, 7-dimethoxy-a-naphthoic acid 
anilide 
92 1,2,3,4-Tetrahydro-4- (3, 4-dimethoxypheny] )-3- DP $180 0.1 - 10.0 
hydroxymethyl-6, 7-dimethoxy-a-naphthoic acid 
n-propyl amide 
93 4,5-Tetramethylene tropolone AT $180 0.1 - 10.0 
94 Tropolone AT $180 0.008 -0.5 
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TESTS OF COMPOUNDS AGAINST VARIOUS TUMORS IN MICE 


Eric Boyland and S. Sargent 
The Chester Beatty Research Institute 
The Royal Cancer Hospital 
London, S. W. 3, England 


Spontaneous tumors in mice were measured 3 times weekly for a sufficiently long period for 
them to grow at least 10 mm, (expressed as the sum of two diameters) in order to establish the normal 
growth rate, The tumors werethen measured during a treatment period of 14days and the rates of growth 
during control and experimental periods compared. 


In experiments with grafted tumors the rate of growth of the tumors in mm. per day was com- 
pared with the average rate of growth of tumors in a group of untreated mice, 


For further details sée the table of negative results and the reference, "Experiments on the 
Chemotherapy of Cancer. VI. The Effect of Aromatic Bases." Biochemical Journal, 40, 55, 1946. 


Sodium azide and d,1 Methionine represent two compounds active against spontaneous mammary 
carcinomas in stock mice. Both compounds dissolved in water were injected 12 times I,P. at doses of 
5 mg/K/day into groups of 5 mice. The ratios of average weight change of treated and control mice were 
0.59 and 0.41 respectively for the two compounds, 
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TESTS OF COMPOUNDS AGAINST SARCOMA 180 AND LEUKEMIA IN MICE 


John B. Field 
Department of Medicine 
School of Medicine 
University of Southern California 
Los Angeles, California 


The technique employed for the study of Sarcoma 180 is the same as that outlined in the Sloan- 
Kettering Institute report (see Stock et al this supplement). Positive controls have included A-methopterin 
at 1.5 mg/K/day and TEM at 0.75 mg/K/day. 


Studies have been made against AK4 leukemia in AKR mice. The compounds are injected intra- 
peritoneally starting twenty-four hours after injection of a leukemic cell suspension. The untreated con- 
trols and animals treated without benefit survive six to ten days. A-methopterin (1.5 mg/K/day) and TEM 
(0.75 mg/K/day) have prolonged survival times for one to two weeks. 
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CHEMOTHERAPY STUDIES OF VARIOUS MOUSE TUMORS AND SEVERAL MYELOID LEUKEMIAS 


B. L. Freedlander and Arthur Furst 
Research Laboratories 
Mount Zion Hospital 
San Francisco, California 


Our procedure for solid tumors was to grind them in a mortar and dilute with normal saline and 
then inject the suspension subcutaneously. Our drugs are dissolvedor suspended in aqueous solution, 3 per 
cent gum acacia solution or in peanut oil. In some casesthe wetting agent, sorbitan monooleate, was added 
to aid solution. Tumors were graded in the usual manner + (slight inhibition), the average diameter of the 
treated tumors was one half to three quarters of the diameter of the control tumors; + (moderate inhibi- 
tion), the diameter was one fourth to one half that of the control tumors; otherwise the results were re- 
ported negative. 


The procedure for leukemia tumors was to grind them with normal saline and inject the sus- 
pension subcutaneously. The results were judged by the day of death relative to that of the controls. 
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PLEASE CORRECT THIS ERROR IN YOUR COPY 


The data on pages 30 through 40 were obtained by B. L. Freedlander and 
Arthur Furst. Please paste over the material now on page 29 and insert new 
page 40a before page 41. Please paste the names Freedlander and Furst (here- 
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TESTS OF COMPOUNDS AGAINST VARIOUS EXPERIMENTAL TUMORS 


Alfred Gellhorn, Alice Kells and Erich Hirschberg 
Institute of Cancer Research 
College of Physicians and Surgeons 
New York 32, New York 


All the mouse tumors were carried by subcutaneous trocar implantation in the right axilla. 
The Brown-Pearce tumor, the only rabbit tumor employed, was carried in the anterior chamber of the 
eye. The following tumors have been used in these experiments: 


Mammary adenocarcinoma 755 
" " RC 
Eo771 
Crocker Sarcoma 180 
Lymphosarcoma 6C3HED 
Leukemia C1498 
Leukemia 9417 
Brown-Pearce Squamous Cell Carcinoma 


In experiments with the lymphosarcoma and the two leukemias, the carcinostatic effect was 
determined by the criterion of prolongation of life. In experiments with all the other tumors, the final 
tumor weights in the treated and untreated groups were compared. 


In essentially all the experiments involving the 755 tumor, a group of animals treated with 8- 
azaguanine was included toconfirm the usual response of the tumor to a demonstratedcarcinostatic agent. 


Some of these data have been presented in earlier publications from this laboratory (Cancer 
Research 10:170, 1950; 12:524, 1952; Brit. J. Cancer 4:103, 1950; First Symp. Chem. -Biol. Correlation 


1950, pp. 398-401). 
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SARCOMA 180 INHIBITION TESTS 


L. H. Goodson, L. Barvick, R. Kodras, J. Palmer, J. Rowland and R. G. Stone 
Midwest Research Institute 
Kansas City, Missouri 


The testing of compounds for their ability to inhibit the growth of sarcoma 180 in mice iscarried 
out in the following manner: Beginning on the third day after subcutaneous implantation of the tumor, 1/3 
to 1/5 of the lethal intraperitoneal dose of the test agent is administered daily for five days. Six hours 
after the final injection, the tumors are removed from the control and test animals and thenweighed. When 
the ratio of treated to control tumor weights is 0.80 or greater, the test agent is rated as inactive. When 
the ratio is 0.51-0.79 the compounds are rated as questionable. When the ratio is 0.50 or less the com- 
pounds are rated as active. Compounds whose activity cannot be reproduced are also considered as in- 
active. 


A-methopterin' 2) a known inhibitor of s-180\ 3) gave the following result when tested by the 
procedure: At a dose of 4 mg/kg/day none of the 10 test animals died. The control animals gained 0.8 g. 
while the treatcd animals lost 2.2 g. The ratio of the treated to control tumor weights is 0.10 and there- 
fore it is rated as active. 


(1) This investigationwas supported jointly by a research grant (C-802) from the N ational Cancer Institute 
of the National Institutes of Health, U.S. P.H.S, and the Midwest Research Institute. 

(2) We wish to thank the Lederle Laboratories for the gift of this material. 

(3) Moore, A. E., Stock, C. C., Sugiura, K. and Rhoads, C. P. Inhibition of the Development of Sar- 


coma 180 by 4-amino-N!°-methyl pteroylglutamic acid. Proc. Soc. Exper. Biol. & Med., 70, 396 
(1949). 


So 
3 
~ 
A 
4 
: 
4 
xe 
= 
J 
4 
: 
7 
7 
f 
A 
. 
Wi, 
4 
4 5 
a; ; 
ig 
‘ 
> 


Goodson et al. 


Cancer Research 


YE 


a 


§[0.13U09 
/peyeory 
GFONVHO 
“LM 


0S2 


002 


200%- 008 


02 


00F 


SL 


0S 


OF 


02 


kep/34/3u1 


ASOdG 


01/0 


01/0 


01/0 


02/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


SIVWINV 
LSa L 


IO 


NIVULS 
*ON dSNOW 


“ul 
“ul “BA JO “Nl 
SOT “ul [SPeAON 
ser 
002-861 
‘I 
9S2-2S2 “ul 
222-812 
"wu 
$8-¢8 
qasn 
ATAUNVS AO a OUNOS 
LNVISNOO 
TTVOISAHd 


-™ 


eprxoied [Aozueg 


proe 


proe 


epIzeipAy 


GANVN GNNOdWOO 


Svs 


OFS 


6€S 


Les 


9€S 


Ses 


ves 


are 
46 
4 
i 
| 
< < < < 
O O O O O O O O O O O 
9 
; 
4 
x 
a 
4 
3 
4 
3 
ae 
Pas 
: 
© 
og Z, 
4 
% 


uvUI MON 
01/0 lavo 922-22 “WI -uosied 19S 
8 
8 °2- 0S 01/0 08-S2 IOH * [Ayyydeu- ‘N 6S 
= 2 °O+ 002 01/0 livo OTI-FIT [- SSS 
8) 
8°0- "wu € | 
002 oz/s lavo oz‘ WN ‘iN 
= 6°0- 
9°Z- O0€ 01/0 D9 S°66I-861 eq ‘¢€ ZSS 
S*O+ 1 
<= 
0°0 uvUIMON 
STVWINV 
D /peyesi, Aep/3y/3w ISdaL NIVYIS AIdWVSAO “ON 
FONVHO asod JO°ON LNVISNOO GNNOd WOO AULNG 
“LM “AV /SHLVaAa TIVOISAHd 
E JO “ON 


{ 
tage 
ager 
“bes 
a 
‘ 
ait 
ad 
a 
J 
% 
, 
he 
A 
= 
ag 
= 
an 
* 
4 
Ly 
Wes 
e Stet 
A 


MON 
E L°0- 01/0 922-22 sutjoumb- ( Gls 
1 
9°I- GL 01/0 88-S "9g "WI ‘2 PLS 
8 
L°0- 
YE 01/0 L81-981°4 epruezuagq- )}-1d-N ‘N OLS 
€‘I- 
© 
S°0O- MON 
2°0- 2 01/0 S9Z- 192 -uosie9 89S 
® 
= MON 
9°0- 
Z°O+ 
YE 6‘I- SI 91/0 Avo 66-S °96 epfuloig 29S 
s[0.1}U09 STVWINV aqasn 
TOIWGA /peyeor, Aep/3y/3u IsaL NIVYUIS "ON 
FAONVHO asod JO°*ON @SNOW £.LNVISNOO dNNOdWOO GNNOd WOO AULNG 
“LM °AV /SHLVaa IVOISAHd 
JO °ON 


P 
t 
: 
a 
' 
4 
ne 
F 
| 
; 
2 
‘ 
ao 
: 
aft 


49 


Negative Cancer Chemotherapy Data 


Goodson et al. 


WE 


H 


YE 
o°H 


TOIRGA 


8 
SZ 
S 
8 °0- OST 
S 
OST 
8 2001-002 
0s 
002 
8 
Os 
0Sz 
8 “Ot 
pOool 
S 
v°I- 00€ 
“0+ 
0s 
9°0O- Os 
L‘0- 
OST 
0s 
¢ 
co SL 
/peyeet, Aep/3y/3u 
GAONVHO aASOd 
“LM “AV 


01/0 


01/0 


01/0 


01/9 


02/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


SIVWINV 


LSa L 


IO °ON 


/SHLV4d 
IO °ON 


lavo 


NIVULS 
ASNOW 


L6I-S6T 


Z9T-T9T 


L9T-S9T 


LLI-eLt 


691-991 


S9T-O9T 


‘dep 


“WI 


601-901 


PIT-LOT 


“Ww 


qasn 

GTdWVS JO 
LNV.LSNOO 
'IVOISAHd 


uvUI MON 


epizeipAy 

[OH ( [Auoyd - ( -2 )-N 
[OH [Ay3ydeu- [-Axo1pAy-2 ( )-N 
aprureureuuto- 

[OH 


GNVN GNNOdWOO 


16S 
06S 
68S 
88S 
L8S 
98S 
sss 
v8s 
18s 
08s 
62S 
8LS 
LLS 


 °ON 
AULNGA 


i 
‘ 
( ) 
it 
4 
‘ 
OF 
< < < < < < < < 
x 
vy 
4 
3 
et 
‘a 
3 
in 
_ 
4 
ty 
4 
: j 
‘ 
. 
* 
| 
~ 


= 
S*0- 
T‘O+ 
0°0 ‘dep MeN 
9°0- 
I 
9°0- 01/0 Ivo 802-202 [OH * | 66S 
8°O+ 
10+ 
0°0 
S*0- 02 01/0 AVO SE I-PET poe 96S 
b°0- 
6°0- 00€ 01/0 1000, apizeapAy S6S 
6°0- 
YE 6°I- 002 01/0 88-98 B1ngsiid Adoidos] 
0°H Sl O1/1 lavo 802-202 [OH ‘ [-os]-Td €6S 
S*0- MON 
/peyeory NIVUIS AIdNVSdO GWVN GNNOdWOO ‘ON 
GFONVHO dO‘ON dSNOW JLNVISNOOD dNNOd WOO AULNG 
"LM “AV /SHLVId TVOISAHd 


A 
a 
50 
| 
¢ 
A. 
ad 
445 
f 
i 
iy 
4 
Pi 
a 
4 
; 
a 
q 
= 
a 
4 
q 
5 
3, 
~ 
(53 
> 
\ 
| 


Negative Cancer Chemotherapy Data 


Goodson et al. 


WE 


TOIGA 


$]0.13U09 
AONVHO 
“LM “AV 


2001-002 


002 


0s 


0S2 


202- 


S-S°L 


200€- 009 


OST 


ST 


SZ 


Ol 


Aep/34/3u1 
asod 


01/2 


01/0 


01/0 


01/0 


02/1 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


01/0 


STVWINV 
LSa 
*ON 
/SHLYdAd 
IO 


lavo 


lavo 


NIVULS 
ASNOW 


S “802-202 
pue 


26-06 °9 
‘dep 
€8i-zst “ul 


ZL2-692 


9SI-S “EST “Ww 
Z 
L°921°4 
19-09 


G 
LST-SST° 


6T 


8S-LS “Ul 


OFT 

pur 
1127 


“uw 20 °0 
18°q 


qqsn 


ATAHNVS 


INV LISNOO 
IVOISAHd 


“BA JO 


"BA JO 


[ous 
- 


MON 
-uosieg 


4a 


GQNNOdWOO 


ou 

plow * 

10H )-STq-N ‘N 

-2 

- | 

[Azuaq )-7-[Ausyd-2 

-N 


GWVN GNNOd WOO 


129 


029 


619 


819 


L19 


919 


19 


119 


609 


809 


AULNGA 


‘ 
i 
a 
| 
< 
‘ 
: 
7 
. 
q 
: 
4 > if 
y 
he i 
5 
a 
4 4 
‘Ties a 
4 
: 
: 
‘ 
iF 
Ly 
4 


3S 
3 
UO UdATS BY/BuI ATUO - P 
‘sAep pue puodes uo uaals AUD - 92 
‘sep pue UO UAATS ATUO - q 
A[Tep ssop pue Aep UO UBATS BSOP - & 
= 
S*O+ | 
9°0- 
8°O+ 
810.1309 STVWINV aasn 
Aep/3y/3u ISdL NIVUIS @IdWYSAO AWVN GNNOd WOO 
AONVHO asod °*ON INVISNOOD dNNOdWOO AYULNGA 
“LM “AV TVOISAHd 
iO *ON 
NI 
uw) 


APS 
| 
2 
ae: 
= 
2 
| 
45° 
Say. 
oat 
if 
g 
345 
mal 
} 
4 
i 
‘ 


TESTS AGAINST VARIOUS MOUSE TUMORS 


D. M. Greenberg and E. M. Gal 
Department of Physiological Chemistry 
School of Medicine 
University of California 
Berkeley, California 


Solid tumors are transplanted by the trochar method. Mice employed; males, wts. 24-30 gm; 
females, 20-25gm. If both sexes are employed, eachtest group is tohave equal numbers of the two sexes. 
Number of animals per test group is not less then 10. Six days after transplanting, the animals are tested 
for palpable tumors, those without are rejected, those with are arranged so as to be as uniform in size of 
tumor and weights of animals as possible. The test compounds are administered daily by intraperitoneal 
injection, the vehicles being water, sesame oil or asymmetrical propylene glycol. The animal weights 
are checked every third day and caliper measurements taken every fifth day. After 2-3 weeks of treat- 
ment, the mice are weighed, sacrificed, tumors dissected out and weighed. The basis of decision is the 
tumor weights. 


For compounds giving positive carcinostatic effects see: Gal, Fung, and Greenberg, Cancer 
Research, 12, 565, 1952. 
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TESTS OF COMPOUNDS AGAINST THE EHRLICH MOUSE ASCITES TUMOR 


Hans Lettre 
Institut fur experimentelle 
Krebsforschung der Universitat 
Heidelberg, Germany 


Method of test employed with the Ehrlich mouse ascites tumor: 


0.2 ml of the tumor ascites are injected I, P, to a control group of 5 mice (stock mice) and an 
experimental group of 5 mice. The substance to be tested is given to the experimental group I, P, the 
first day of transplantation and the following 4 days. The effect of a substance is estimated by 1) a Shas 
difference of the weight curves between the control and the experimental group and 2) a difference of the ae 
survival time of the two groups. ¥ 


Typically active compounds are represented as follows: 


Mean survival time in days 


Mg. in_ Solution Experimental Control 
group group 
Colchicine 1) 0.01 Ringer solution 26 14 
N-Methyl-colchicamide 3) 0.0045 " " 32 20 
Patulin (from penicillium patulum) 0.04 ve " 28.5 15 . 
Acriflavine 2) 0.125 30 14 
Aminopterin 0.006 " " 27 18 ‘ 


1) H. Lettre: Einige Beobachtungen uber das Wachstum des Mduse-Ascites-Tumors und seine Beein- 
flussing. 7. f. physiol. Chemie 268, 59 (1941); Nachtrag; ibid. 271, 190 (1941). 


2) H. Lettre: Zur Wirkung von Trypaflavin auf den Mause-Ascites-Tumor. 7%. f. physiol. Chemie 
271, 192 (1941). 


3) H. Lettre: Einige Versuche mit dem Mause-Ascites-Tumor. 7%. f. Krebsforschung 57, 1 (1950). 
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26 Cancer Research Lettré 
ENTRY AMOUNT INJECTED 
NO. COM POUND NAME mg/20 gm. mouse/day VEHIC LE 
639 Adermine (pyridoxine .HC1) 5 Ringer solution 
640 L-Alanine l " " 
641 B-Alanine l " " 
642 p-Aminobenzoic acid l " " 
643 a-Amino-isobutyric acid l " " 
644 Aneurine (Vitamin B} ) 0.5 " " 
645 L-Arginine l " " 
646 Ascorbic acid l " " 
647 Auramine O 0.2 " " 
648 Aureomycin 0.6 " " 
649 Avil-Hoechst (antihistaminic) l " " 
650 4'-A zabenzpyrene 1xl Saline suspension 
651 8-Azaguanine 2 Ringer solution 
652 Berberine 0.2 " " 
653 Bulbocapnine 0.5 " " 
654 Cellobiose 2 " " 
655 Chloromycetin 0.5 " " 
656 Choline chloride 2 " " 
657 Citronellal 3 Oil 
658 Codeine 0.5 Ringer solution 
659 Coelestine blue 0.5 " " 
660 Compound A acetate 3xl Suspension in Ringer 
solution 
661 Compound F acetate 3x1 " " " 
662 pomnene (free alcohol) 3x1 " " " 
663 Cortisone acetate 3x1 " " " 
664 Creatine l Ringer solution 
665 Creatine phosphoric acid (calcium salt) l " " 
666 Dehydro epi-androsterone 3x1 Suspension in Ringer 
solution 
667 Desoxycorticosterone acetate 3x1 " " " 
668 Desoxycorticosterone 21-glucoside 3x1 " " " 
669 3x1 " " 
670 Dihydro compound F acetate 3x1 " " " 
671 2.4-Dinitrocresol 0.2 Ringer solution 
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Lettré Negative Cancer Chemotherapy Data 


ENTRY AMOUNT INJECTED 
NO. COMPOUND NAME mg/20 gm. mouse/day VEHICLE x 
672 Dulcite 10 Ringer solution ‘i 
673 Equilinglycol 0.5 " " ) 
674 Esmodil (Bayer) 0.05 & 
675 Estrone 3x1 Suspension in Ringer Be 
solution 
676 Eupaverine (Merck) 0.2 Ringer solution 
677 Fructose 20 " 
678 Gallocyanine 0.5 " 
679 Giaucine 0.25 
680 Glucose 10 " 
681 Gluconic acid (calcium salt) 10 it 
682 Glutamic acid 5 " 
683 Glutathione l " 
684 Glycine l " 
685 Hypoxanthine l " 
686 8-Indolylacetic acid l " 
687 Inositol 5 
688 Isamine blue 0.5 = 
689 Laudanosine 0.5 
690 L-Leucine l " 
691 L-Leucyl-glycine l " 
692 Luvistin (antihistaminic) l " 
693 L-Lysine l " 
694 Mannitol | 5 " 
695 Marfanil (sulfonamide ) 10 " 
696 Melibiose 10 " 
697 Mescaline 0.5 " 
698 Methionine 0.5 
699 Methionine -sulfoxyd 2 " 
700 N-Methyl-p-amino-benzoic acid 10 " 
701 Morphothebaine 0.5 
702 Narcotine l 
703 Niacin l 
704 p-Nitro-phenyl-arsenic acid 0.1 " 


705 Novocaine 0.5 ws 
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Lettré 


710 


712 


713 


714 


715 


716 


717 


718 


719 


720 


721 


722 


723 


724 


725 


726 


727 


728 


729 


730 


731 


732 


733 


734 


735 


736 


737 


738 


COMPOUND NAME 


Oxymethylfurfurol 
p-Oxypropiophenone 
Penicillin 
Phenylalanine 
Phlorrhizine 


Progesterone 


Pyronine 

Raffinose 

Rhamnose 

Rutine 

Ribo nucleic acid (yeast) 
Sodium cyanate 

Soventol (antihistaminic) 
Spermin hydrochloride 
Strychnine 

Streptokinase 
Streptomycin 

Succinic acid 
Terramycin 


Testosterone 


Testosterone propionate 
Thebaine 

Thiosinamine 
Thymonucleic acid 
Triethylenimin-melamine 
Tryptamine 
L-Tryptophane 
Tyrosine 

L-Valine 

D-Valine 

Victoria blue 

Xylocaine 


1-Xylose 


AMOUNT INJECTED 
mg/20 gm. mouse/day 


0.01 


2000 units 


0.0125 


VEHIC LE 


Ringer solution 


Suspension in Ringer 


solution 


Ringer solution 


Suspension in Ringer 


solution 


Ringer solution 
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STUDJES WITH A LYMPHOSARCOMA, SARCOMA 180 AND LEUKEMIA P1534 IN MICE 


John B. Loefer 
Department of Experimental Biology 
Southwest Foundation for Research and Education and Trinity University 
San Antonio, Texas 


Preliminary tests were made on mice to determine the maximum tolerated dose of the sub- 
stance that could be administered over a 4-day period without loss of weight in mice averaging 18 - 20 
grams. This dosage was used in the tests on leukemic and tumor-bearing mice as indicated. A similar 
group of controls received the carrier only. In the case of the lymphosarcoma and sarcoma 180, tumor 
size comparisons were made at 18-22 days, and difference in survival time was the criterion of effect- 
tiveness in leukemia P1534. When leukemic mice were given A-methopterin in daily doses of 1.76-3.53 
mg. per Kg. body weight for a 9-day period, average survival time was 131 percent as compared with con- 
trols; a similar increase was obtained with colchicine in I, P, doses of 0.584-0.875 mg. per Kg. 


All compounds were furnished by Dr. Carl T. Bahner, Carson-Newman College. The studies 
reported have been supported by a grant from the Damon Runyon Memorial Fund, (DRIR-121). 
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MOUSE SARCOMA 180 INHIBITION TESTS 


Joseph Patti 
Laboratory for the Study of Proliferative Diseases 
The Presbyterian Hospital 
Newark, New Jersey 


The tests for the inhibition of sarcoma 180 in mice were conducted and the results graded 
according to the procedures at the Sloan-Kettering Institute with the following modifications: test materials 
were injected once daily for seven days before evaluation and then continued for the second week. 


The preparations reported herein represent aqueous extracts of residues after complete removal 
of alkaloid fractions from the plant materials. They were obtained through the courtesy of Mr. G. P. 
Nunziata, Meer Corporation, 318 West Forty-s.«th Street, New York, New York. 
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66 Cancer Research Patti 
NO, OF 
DEATHS/ AV. WT. 
NO, OF DOSE CHANGE: NO, OF 
ENTRY PLANT MATERIAL TEST mg/kg/day treated/ TREATMENTS VEHICLE 

NO. ANIMALS controls (1x daily) 

766 Balm of Gilead buds 1/5 200 -3.5 13 Water 
-3.8 

767 Black haw (root and bark) 1/5 200 -3.5 7 " 
-1.0 

768 Blood root, N. F. 3/15 200 -5.1 13 " 
-3.8 

769 Burdock 0/10 200 -2.6 7 " 
-1.5 

770 Brown henna 2/5 200 -3.1 7 " 
-1.0 

771 Chickweed 2/5 200 -3.5 7 " 
-1,0 

772 Colombo root 1/5 200 -4.9 13 " 
-3.8 

773 Elecapane 3/10 200 -4.6 13 " 
-2.5 

774 Euphrobia Piluliferia 2/5 100 -3.3 7 " 
-1.0 

775 Gentian root 1/10 125 -2.6 7 " 
-0.6 

776 Golden seal root N. F. 0/10 200 -2.0 7 " 
-0.3 

777 Gum Labdonum 1/5 0.8 -4.9 13 Propylene 
-3.8 glycol 

778 Horse nettle root 0/5 200 -5.1 13 Water 
-3.8 

779 Kola nut 2/5 200 -3.5 13 " 
-3.8 

780 Lithosperum (Gromwell) 1/10 200 -0.1 7 " 
+1,7 

781 Melissa herb 1/5 200 -2.5 13 " 
-3.8 

782 Poke root 0/5 200 -5.4 13 " 
-5,6 

783 Primrose 1/5 200 -3.5 7 " 
-1,.0 

784 Sage brush root 0/5 200 -5.0 13 " 
-4,3 

785 Sage brush leaves 0/5 200 -3.0 13 " 
-4,3 | 

786 Serpentaria 3/5 200 -5.3 7 " 
-1.0 

787 Smartweed 4/10 200 -6. 1 13 
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Patti Negative Cancer Chemotherapy Data 
NO, OF 
DEATHS/ AV. WT. 
NO, OF DOSE CHANGE: NO, OF 

ENTRY PLANT MATERIAL TEST mg/kg/day treated/ TREATMENTS VEHICLE 

NO. ANIMALS control s (1 x daily) 

788 Smilex Honduras 1/5 200 -4, 3 7 Water 
-l.1 

789 Snake root 0/5 200 -2.0 7 " 
+0.9 

790 Southern wood 2/5 125 -2.0 7 " 
-0.9 

791 Tumeric 0/10 200 -2.7 7 " 
-l, 5 

792 Yellow dock seed 0/5 125 -2.2 7 " 
-0.9 

793 Yerba Santa 0/5 200 -3.8 7 " 
-1.0 

794 Worm seed 0/5 100 -2.8 7 " 
+0.8 

795 Wormwood leaves 0/5 200 -4.2 13 " 
-5.6 

796 Wormwood herb 0/5 200 -5.9 13 " 
-5, 6 


Host Species - Swiss A mice, 
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TESTS OF COMPOUNDS AGAINST MOUSE LEUKEMIA AND SEVERAL SOLID TUMORS 


Howard E. Skipper 
Southern Research Institute 
Birmingham, Alabama 


Mouse leukemias 


The procedures employed for screening candidate compounds against transplantable leukemias 
are not original. Highly inbred strains of mice are inoculated intraperitoneally with a suspension of 
leukemic cells, placed in a large cage for randomization, and then broken into groups of ten each for ex- 
perimental treatment. Generally, treatment was begun at 24 hours after leukemic inoculation and con- 
tinued on an alternate day basis for 10 injections or until death. For initial screening the maximum tol- 
erated dosage was employed. The life-span of treated versus untreated controls was compared and an 
effective anti-leukemic agent was always included in each experiment as an internal "treated control". 


Individual animal weights were recorded at weekly intervals. Significance of resultswas judged 
on the basis of the spread andaverage life span of the various groups. Simple calculations of the standard 
deviations in life span (days) obtained with each group were calculated. A-methopterin was the control 
anti-leukemic agent used with Ak-4 leukemia in AKR mice and L1210 leukemia in dba mice. This agent 
provides for an increase in life span of mice with Ak-4 leukemia by about 100-200 per cent and for L1210 
leukemia about 50-100 per cent. 


Solid Tumors 


Solid tumors are implanted subcutaneously by the trocar method. Treatment at the maximum 
tolerated dose was initiated at 24 hours after implantation and continued on an alternate day basis. Ex- 
periments with adenocarcinoma 755 or Eo771 were usually terminated at 12 days; with Sarcoma 180 ex- 
periments were terminated at 7 days. Animal weights were recorded at weekly intervals or at termination 
of an experiment. A "treated control" is employed in most screening experiments. 8~-Azaguanine will 
inhibit the growth of adenocarcinoma 755 or Eo771 to about 25 per cent of the untreated controls. 


Compounds which did not reduce average (10 mice) tumor weights to 60 per cent of the controls 
were considered negative. Compounds which reduced average tumor weights to 25-60 per cent of controls 
are given the rating + and are retested. Compounds which repeatedly reduce tumor weights to 5-25 per 
cent of controls are considered as active. 


Experiments in which mice lose an average of as much as two grams each are considered 
questionable because of the well-known effect of caloric restriction on tumor growth. 
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STUDIES WITH VARIOUS EXPERIMENTAL TUMORS 


Floyd C. Turner 
Laboratory for Research on the Treatment of Cancer 
Boulder Creek, California 


The test animals were inbred strains of mice, each of which bore at least one spontaneous or 
subcutaneously transplanted malignant tumor. A preliminary study of the nature of each material to be 
tested was made and one or more preliminary experiments were performed on each test material to as- 
certain its pharmacological and toxicological actions and to determine dosages for mice. For therapy, 
full tolerance doses were administered. This amount varied with differing substances because of differ- 
ences in rapidity of assimilation and elimination, cumulative and other effects, but usually the mice tol- 
erated a daily dose of 60 per cent of the mean minimal lethal dose. 


The usual route of administration was by intraperitoneal injections and the frequency of the 
doses was daily. Variations from this procedure are recorded in the tabulation. Treatments were start- 
ed when the transplanted tumors were about ten millimeters intheir greatest diameters. Spontaneous 
cancers were used in differing sizes. 


Weekly measurements, in millimeters, of the greatest diameters of the tumors of the mice 
undergoing treatment, together with a rough outline drawing of each tumor, were recorded and this gave 
a visual record of the successive sizes of every tumor. Mice in which the tumors had regressed were 
kept for the remainders of their lifetimes to ascertain whether the tumors recurred. 


Necropsies were performed and recorded on all experimental mice. Pathological specimens 
were examined on tumors and other tissues in instances in which it was felt that a deleterious action had 
been effected on the tumors. 


Untreated controls of transplanted tumors were set up for groups of substances, but, if a test 
showed suspected tumor damaging effects, repeat tests were performed and inthe final tests an untreated 
control mouse was set up for every test nouse. Treated controls were used for vehicles, diluents and in 
which more than one substance was tested. 


An experiment, to be positive, must yield totaland permanent disappearance of allof the tumors 
leaving a fairly healthy test animal. So far, there have been no positive tests. 


Some of our earlier data have been included in the publication of Dr. Dyer. Other data not 
selected for the present publication of negative data are availabie in pamphlet form. For the present 
publication there have been included only those compounds which permit the tumors to grow to more than 
50 per cent of the diameters of the controls. Mixtures and poorly defined preparations have not been in- 
cluded but may be found in the pamphlets from the author. 
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SARCOMA 180 INHIBITION SCREENING DATA! 


C. Chester Stock, Frederick 8, Philips, Alice E. Moore, Sonja M. Buckley, 
Donald A. Clarke, Ralph K. Barclay and Kanematsu Sugiura 
Division of Experimental Chemotherapy 
Sloan-Kettering Institute for Cancer Research 
New York 21, New York 


We have employedthe following methodof screening materials for abilityto inhibit the growth 
of Sarcoma 180 in mice: 


1, Weigh the mice. Swiss females, 18-22 gms. , from the Blue Spruce, Carworth, Harpaul, 
Millerton Research, and Rockland Farms and Joseph E. Stocker have been used. They have been given 
Purina Laboratory Chow and water ad lib. 


2. Transplant tumor pieces by trocar subcutaneously into the axillary region, The tumor 
fragments, approximately 1.5 mm, in any dimension, are cut from non-necrotic portions of the donor 
tumor and samples of each tumor cultured for detection of any possible bacterial contamination. 


3. Twenty-four hours later start intraperitoneal injections of compounds in maximum tol- 
erated doses on a repeated basis. In nearly all cases the toxicities of the compounds were determined by 
either of two methods¢. The maximum tolerated doses by intraperitoneal injections repeated daily for five 
days have been determined or the approximate LDsg for a single dose has been found, Although exceptions 
have been encountered, in general, one-fourth to one-third the LDsp has been found to be a dose satis- 
factorily approximating the maximum tolerated on repeated injection. 


4. Injections are continued twice daily for seven days. In some instances single injections 
have been given daily. 


5. The test is repeated at the same or different level depending upon the result of the first 
trial. If the first dose has been too toxic, a lower dose is tried; if the first dose appears to be well tol- 
erated, a higher one may be tried. For each compound reported herein as negative there are additional 
supporting data at lower and/or higher dose levels; however many of the compounds have not been tested 
at dose levels higher than 500 mg/K/day. 


Results of testing materials have been evaluated as follows: 


- Noeffect, when the average diameter was 3/4 or more of the average diameter of the 
control tumors. 


|+ 


Slight inhibition, when the average diameter was 1/4 to 3/4 of the average diameter of the 
control tumors. 


+ Marked inhibition, whenthe diameter was 1/4 or lessof that ofthe control tumors; actually, 
the volume of such a tumor would be 1/64 or less ofthe controlif tumors maybe considered 
spherical. 


Over 8000 compounds and nearly an equal number of materials of natural origin have been 
screened for ability to inhibit Sarcoma 180, Twelve compounds have met the requirements for the grading 
of +. They are: 2,4, 6-tris-Ethylenimino-s-triazine; 4-Aminopteroyl glutamic acid; 4-Amino-N!0-Methyl 
pteroyl glutamic acid; 4-Amino pteroylaspartic acid (dl); 4-Amino-9-methyl pteroyl glutamic acid; 4- 
Amino-pteroyl threonine; 4-Amino-9, 10-dimethyl pteroylglutamic acid; 4-Amino-pteroyl triglutamic acid; 
3-bis(B-Chloroethyl) amino methyl-4-methoxy-methyl-5-hydroxy-6-methyl pyridine dihydrochloride; N, N*; 
N"-Triethylene phosphoramide; Phosphoric acid, diethylamide diethylenimide; N-Pentamethylene-N', N"- 
diethylene phosphoramide. Most of them have already been reported. Annals of the New York Academy 
of Sciences 52, 1360-78 (1950); Cancer Research 11, 432-36 (1951); Proc. Soc. Exp. Biol. Med. 78, 
299-305 (1951); Cancer 5, 144-52 (1952). 


1. The screening program for anti-tumor activity has been supported since 1947 by institutional grants 
from the American Cancer Society. 


2. The toxicities of most of the compounds included in this report and many other compounds were obtained 
by support in part by a research grant (C-415) from the National Cancer Institute of the National Institutes 
of Health, U. S. Public Health Service. The data are on file at the Chemical-Biological Coordination Cen- 
ter, National Research Council, Washington 25, D. C. 
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Approximately 200 compounds are in the + category. Included are urethane, HN2 and certain 
other nitrogen mustards, some 2, 4-diaminopyrimidines and some anti-folic acids notas effective as those 
listed above. The rest of the + compounds are being studied as possible leads to more effective, related 
compounds. All of the other compounds we have tested against Sarcoma 180 have thus far been negative 
but some require retesting at higher dose levels. 


In the accompanying tabulated data the solvents have been coded as follows: 


Solvent Coding 


saline 

carboxymethyl cellulose (Cellulose gum) high viscosity Type 120 Hercules Powder Co., 0. 5% in saline 
gum acacia (gum arabic) 1%or 10% in saline 

propylene glycol 

butyl succinate 

peanut oil 

mineral oil 


It is a pleasure to acknowledge the many sources of the compounds we have used. All of the 
cooperating laboratories have been most helpful in attempting to provide adequate supplies of compounds 
many of which would not otherwise have been available tous. The sources of the compounds have been 
designated in the tables as listed below: 


A University of Chicago Toxicity Laboratory 

B May and Baker 

C Parke, Davis and Company 

Compounds under entry numbers 1637, 1944, 1438, 1444, 1646 and 1897 transmitted through 
Parke, Davis and Company should also be attributed to the following sources, respectively: 
Dr. J. C. Calandra, Northwestern University; Dr. J. H. Burckhalter, University of Kansas; 
Dr. D. A. Shirley, Tulane University; Dr. P. A. Wells, Eastern Regional Research Lab- 
oratory; General Chemical Company and Dr. H. S. Mosher, Leland Stanford University. 
Dr. Max Tishler, Merck and Company 

Dr. Karl Folkers, " " 

Dr. Carl Pfister " " 

Eastman Kodak Company 

Dr. F. E. Ray, Cancer Research Laboratory, University of Florida 

Southern Research Institute 

Sterling Winthrop 

Bureau of Entomology and Plant Quarantine, U. S. Department of Agriculture 

Il Dr. Thomas D. Fontaine, U. S. Department of Agriculture 

12 Dr. C. E. Rehberg, Eastern Regional Laboratory 

Ia Dr. H. L. Haller, U. S. Department of Agriculture 

J Smith, Kline, and French 

L Monsanto Chemical Company | 

M Calco Chemical Division, American Cyanamid Company 

M1 Stamford Laboratories, American Cyanamid Company 

M2 Dr. R. O. Roblin, American Cyanamid Company 


N 


N Lilly Research Laboratories 
Nl Dr. Ralph L. Shriner, Department of Chemistry, State University of Iowa 
Pp Eaton Laboratories, Inc. 


Q E. I. du Pont de Nemours and Company 

S S. B. Penick and Company 

T Dr. Alexander Haddow, The Chester Beatty Research Institute 
WwW Abbott Laboratories 

Z The William S. Merrell Company 

AA B. F. Goodrich Chemical Company 

AC Dr. William Robbins, New York Botanical Gardens 

AE National Research Council, Chemical-Biological Coordination Center 
AG Dr. J. H. Williams, Lederle Laboratories 

AG2_ Dr. Herald Cox, " ve 

AJ Hoffmann-La Roche, Inc. 

AM E. R. Squibb and Sons 

AN National Aniline Division, Allied Chemical and Dye Corporation 
AP Esso Laboratories, Standard Oil Company 

AQ Endo Products, Inc. 

AR Commercial Solvents Corporation 

AU Dr. Samuel Raymond, Columbia University Medical School 
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Sloan-Kettering Institute for Cancer Research 

Dr. Kenneth Savard 

Dr. George Brown 

Dr. Ralph Barclay 

Dr. John Davoll 

Dr. Earl Balis 

Dr. Kenneth M. Campbell, University of Notre Dame 

Dr. C. K. Cain, McNeil Laboratories 

Charles Pfizer and Company, Inc. 

Schwarz Laboratories, Inc. 

Wellcome Research Laboratories 

Dr. J. Philip Mason, Boston University 

Dr. Ernest A. F. Friedheim 

Remington Rand, Inc. 

Dr. Robert C. Elderfield, Department of Chemistry, University of Michigan 
Sharples Chemicals, Inc. 

Schering Corporation 

Union Carbide and Carbon Corporation 

Bristol Laboratories 

Upjohn Laboratories 

Dr. N. H. Cromwell, Department of Chemistry, University of Nebraska 
Dr. Henry A. Rutter, Biochemical Research Foundation 

G. D, Searle and Company 

Dr. Ray H. Anderson, General Mills 

Dow Chemical Company 

General Aniline and Film Corporation 

Dr. Frank H. Dickey, Department of Chemistry, California Institute of Technology 
University of Colorado 

Sharp and Dohme, Inc. 

National Drug Company 

Dr. Hoke S. Green, University of Cincinnati 

Dr. Robert E. Lutz, Cobb Chemical Laboratory, University of Virginia 
Dr. Carl T. Bahner, Department of Chemistry, Carson-Newman College 
Virginia-Carolina Chemical Corporation 

Dr. F. M. Berger, Mount Laboratories 
Armour Laboratories 

Dr. Robert Lehman, Campbell Pharmaceutical Company 
Midwest Research Institute 

Dr. W. T. Sumerford 

Dr. L. Carroll King, Northwestern University 
William R. Warner, Inc. 

Dr. Irving Kaye, Brooklyn College 

Dr. C. G. Overberger, Institute of Polymer Research, Polytechnic Institute of Brooklyn 
Dr. M. D. Hornedo 

Dr. D. Wayne Wooley, Rockefeller Institute for Medical Research 

Rohm and Haas Company 

Dr. W. L. C. Veer, N. V. Organon 

Dr. Wilson M. Whaley, University of Tennessee 

Dr. Marvin D. Armstrong, University of Utah, College of Medicine 

Geary Chemical Corporation 

Dr. Donald Visser 

Dr. H. Gilman, Iowa State University 


s 


The sarcoma 180 studies were carried on effectively through the careful work at various 
times since 1947 of the following in the toxicity assay program: Alicia Arnold, Rhoda Baskin, Barbara 
Bond, Marie Borgatta, Marie Clure, Carol Cooklin, Rachael De Blieux, Margrit Fehlmann, Beatrice 
NissenGreene, Aileen Mulvey, Ruth Osato, Corinne Ross, Barbara Wheelock; and of the following in the 
sarcoma 180 screening program: Dolores Anderson, Barbara Averill, Marguerite Bagg, Virginia Bailey, 
Angela Boryczka, Francoise Costa, Joan Cozens, Marie Dunn, Isabel Lincoln Elmer, Robert Elsner, 
Dorothy Fong, Jacqueline Grundstein, Colinne Innes, Barbara Jones, Margaret Keeve, Margaret Lippay, 


Barbara MacCallum, Lois Montgomery, Annemarie Muller, Mary Helen Nisua, Sheelagh O'Connor, 
Jean O'Laughlin, Angeleine Pagliaro, Joseph Patti, Peggy Pentz, Frances Pepper, Matthew Rudden, 


Netta Sanow, Elsie Sata,. Anne Snipes, Elizabeth Sprague, Louise Taichert, Anne Tracy, Robert Wall- 


brun, Alice Wick, Joan Wiehl; and of Mrs. S. A. Myron for numerous administrative details. 
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EMPIRICAL FORMULA INDEX OF COMPOUNDS 


(Name Index for Other Materials) 


The decision against a standardized nomenclature for the compounds included in this sup- 
plement has increased the need for an index. As various individuals are familiar with different systems 
of nomenclature, and some with none, it has been decided to use an empirical formula index as probably 
the most useful one. In the index the compounds have been listed as the parent acid or base. For econ- 
omy of space and time for preparation of the manuscript, the subscripts for the numbers of atoms have 
been typed onthe same line with the symbols for the elements. Thus, sodium acetate would be listed as 
C2 H4 O02 (Na) rather than C 2H302Na. After the organic compounds, the inorganic compounds and then 
the alphabetical list of materials without formulas are presented. 


Organic Compounds 


FORMULAS ENTRY NOS, FORMULAS ENTRY NOS. 
Cl C2 
935 C2 H6 04 S(C14 H14N40)..... 1934 
C HCI3(C6H5 NO2Z)....... . 986 C2 H6 O8 S2(2Na)......... 2021 
C2H7NO3S...... 623, 2299,2176 
C H2 985 
«6 wee 984 C2 HI N5(H2S04) ........ 1803 

CH2S2(Na) ........ 883 

869, 81 C3 

C H3 N5 1771 
1772 C3 H3 Cl 4133 
CH4N402 ......... 987 x 
2288 
CMOS... C3H4N20 ......... 1910, 859 
C2 C3 H5 C1O(C6 H8N202S)..... 1016 
C3H5 C1302 1718 
C2 H2 04(C16 H24N4) ....... 911 C3 H6CINO3 ...... 1471 
C2 H4N402 ........ C3 H6 N403S(Na) ........ 2287 
C2 H4N4S(HCI)...... OS 
892 C3 H602(C6H6CINO2S)..... 908 
2267, 2114, 95 
C2 H6BrN(HBr) ......... 103 C3H7 N3O(HCl) ...... 871, 2160 
C2 H6CIN(HCI.......... 1384 825 
OO C3H8N202 . . 330, 332, 443, 446, 1072 


C2 


2098, 413 C3 H8 N2S(H2S04)........ 1702 
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FORMULAS ENTRY NOS, 
C3 
C3 H8 03 (C23 H30 Cl N3 O . . 928 
C3 H8 O07 S2(2Na) ...... 
C4 
1601 
C4 H2 Cl2 02(C6H8N2028).... 1014 
C4H4N20(Na)...... .. 1414 
C4 H2 N2 04 (C6 H6 C1NO28)' . 903 
2158 
C4H3BrN202........ 804, 856 
202 
CEBSNSOG .. 836, 876, 2343 
507, 515, 47 
rr 1945, 177 
42 
C4 H4 Cl2 02(C6 H8 N202S8). ... 1017 
C4 H4 Cl2 03(C6 H8 N202S8).... 1015 
1415 
C4 H4 N2(C13 Br O) . 765 
595, 1356, 889 
891, 975 

1023 
eee 1185, 225, 36 
eee 651, 510,51 
C4 H4N60(C H403S)....... 517 
C4H4N6S(HCI).......... 885 
2324 
1742 
C4H5 N(C6H6CINO2) ...... 910 
96 
164, 33 
887 
399 
C4H5N302.... 34, 59,1994, 802, 853 
C4 H6N403..... 899 
78 
C4H602S . 119 
C4H604...... 
C4 H4 04(C17 H22 N2 0). . .. 2000 
C4H604S.... 


C4 H6 06 (C20 H25 N3 02)27 a 
C4 H7 C10(C6 H8N202S8)..... 1012 


FORMULAS ENTRY NOS, 
C4 
937 
COHTNS. 
C4H8CIN2(HCI) ......°% 1876 
C4H8N2....... 
C4H8N202 ........ 2371, 2046 
C4H8N2ZS......... 1690, 728 
C4 H8 N2 S(HI) . 2190 


C4 H8 N3 05 P (Ca)(4H2 O) . 665 
C4H8N402.......... 324, 438 
C4H8N403S.......... «1251 
C4 H8 O(NaHSO3) ....... 2185 
C4HINOZ ...... 626, 2110, 643 


1294 
C4HINOZS.......... . 1173 
C4HIN3O2 .... .... 664, 1167 
C4HIO BrN(HBr) ........ 113 
C4HIOCIN(HCl)......... 114 
C4HIOClOZPS ......... 1972 
C4 HIO N202(HC]l) ...... 329, 442 
C4HION2ZS ....... 


C4 H10 07 S2(2Na). . ...... 2222 
COMIINMOZ...... cee 10 
C4H1104P... 
C4 H12 N(C5 Hll NS2)...... 1262 


C5 
C5 HBr204..... 454 
1551 
C5 H2 Cl2 N40(C6 H8 N202S) . . 1018 
635 
1541 
685, 122 
C5 1567, 514 
846 
6 6 ee ee 504 
154 
487 


C5 H5 N 02 @ 2182, 153 


505 
COMM . 1533, 797 
C5 HS N50Z2...... occ 1557 
C5 H5 N6 02 501 
1719 
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Index of Materials 
FORMULAS ENTRY NOS, FORMULAS ENTRY NOS, 
C5 C6 

C5 H6N2S2..... 1616 1337 
502 C6 H5 NO2(CHCI3)....... 986 
1566 30 
55 C6 MBAs .. . 1818 
503 C6 H6 AsNOS5(Na)........ 1463 
og ee 1937 C6 H6 Cl NO2 S(H3 PO4) ..... 909 
C5 H8 O(NaHSO3) ....... 1926 C6 H6 C1 NO28(C3H602) .... #908 
893 C6 H6 Cl N O2 S8(C4 H2 N2 04)... 903 
CS HB O2(Na) . . ces 135 C6 H6CINO2S(C4H5N)..... #4910 
i cae eee 2128, 341 C6 H6 .. 902 
eae C6 H6 Cl NO2S(C7 H7 N3S).... 904 
C5 HIN O2 » a C6 H6 C1NO2S(C9 H602) .... 907 
‘ 682 C6 905 
C5 H9 N3 (2H3 PO4). . ....... 968 C6 H6 £906 
CS MIOMB .. 1973 C6 H6CIZN2..... 
CS HMIONZG 2013 C6 H6CIZN203S ........ £4415 
ewes 530 C6 H6 N2 O2(NH4) ........ £934 
CSHIINOZS...... 1036, 1515, 698 29 
C5 H11NS2(C4HIZN)...... 1262 C6 H6 O3(C9 H12 N6)....... 1025 
.656, 814, 930 C6 H? Br £405 
C6 H7 NO3S(Na)(2H20) ..... 1007 
ME C6 H7 N30. .... . 604, 357, 453, 471 

1552 C6 H8 Cl2 O2(C6 H8 N202S)... 1011 
C6H4CI3NOZ2S ....... 1631 cic s 
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FORMULAS ENTRY NOS, FORMULAS ENTRY NOS, 
ron) | 

449, 450 C6 H1205S(Na)......... 2292 
C6H1206....... .. 677, 2135, 680 
C6H8N202S...... 1642, 843, 845 C6 06(2H20)......... £42687 
C6 H8 N202S(C3H5C10). .... 1016 C6 Hi206S(Na)......... «2289 
C6 H8 N2 02 S(C4H2C1202).... 1014 C6 H1207(1/2Ca)........ 
C6 H8 N2 02 S(C4 H4Cl2 02)... . 1017 C6 H1I3 NO(H2S03) ....... £2052 
C6 H8 N2 02 8(C4 H4C12 03)... 1015 C6 HI3NO(HCI......... °#«2150 
C6 H8 N202S(C4H7 CIO). .... 1012 C6 HI3NO2... 1149, 1174, 1236, 2118 
C6 H8 N2 02 S(C5 H2Cl2 N40)... 1018 337, 690 
C6 H8 N2 02 S(C6 H8Cl202).... 1011 C6HI3NO2S ..... . 633, 822, 866 
C6 H8 N202S(C6H11C10).. .. 1013 C6 NO5(HCl)......... «1069 
C6 H8N203S..... 2238, 1629, 476 82 
COMMCINIMCD. 
C6H8O3 ........ 2189, 1732, 2111 
C6H806 ..... . . 646, 2074, 162, 803 
a . 1103, 395, 396 C6 HI5 N(C4H10 06S) ...... 2201 
1100 143 
ee . . 2175, 1769 
1984 C7 
C6 H10 N2S4(2Na)......... «1275 
C6 Cl1O(C6 H8N2028S) .... 1013 
C6 H11NO4. .. 1264, 1102, 1252, 1255 
C6 Hi2 N202(C6 H6CINO2S)... 902 
C6 NZ O4 .. . « 1206, 1162 C7 H6 N403(K). 2249 
C7 H603 ....... . 158, 319, 1988 
C6 H120(NaHSO3)........ «21920 css 
151 
C6 H12 04(C13 H10 02)....... 1750 CU 
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FORMULAS 


C7 


C7’ HV CINZO..... 


CINZO.... 
C7 H7 C12 NO2S8. 

CT HV INZO..... 
RO 


Index of Materials 
ENTRY NOS, FORMULAS 
C7 
591 Gz 


"2069, "1180, 894 
« « 197 


C7 H7 NO2(Na)... 130 
C7H7NO5S ...... 1501 
C7 H7N3S..... 266, 326, 440 
C7 HT N3 8 (C6 H6 C1 N02 
C7 H7N5 .... 
C7 H8 Cl(HC}) . 
C7 H8N202..... 434, 439 
C7 H8N205..... 163 
C7 H8NZ2S . 1704 
C7 HE N4 02 (C13 HI7 He N O6)(Ns) . 1561 
C7 H8 N6 03(H2 0). 
2229, 982 
295 
C7 HI NO2S(Na) ........ 2284 
C7 HINO2S82. 2012 
C7 H9NO3 ..... 1295 
C7 HI N2. 352 
C7HIN3O... 535 
1622 
C7 HIONtI-. .... 
C7 H10 N2OS(HCl).... = 1908 
1759 
C7 H10 N202S(HC])....... 695 
448 
C7 H10 N4 O02 S(H2 O) 
1608 
C7 H10 O(Na HSO3)......... «2308 
1350 


C7 HI13N3S.... 
C7 HI4CIN .... 
C7 HI4CIN7.... 
C7 H14N20.... 
C7 H14N5 ..... 
C7 HI14N6..... 
C7 H14N602.... 


C7 HI5NO..... 


C7 HISNOZ2..... 


C7 HISNO4.... 


C7 HISNSZ..... 


C7 N204 ... 


C7 HI6BrNO.... 


C7 H16N2... 
C7 H16 N2 0 S(2 HCl) 
C7 H16 N2 02 S(HCl) 


C8 H3CI5O02.... 
C8 H3N302S ... 
C8 H4BrNO2... 
C8 H4CI2N2.... 
C8 H4 N204(K) .. 


C8 H5 Br'02(H20). . 


Ce CI NZ . 
.« 
C8 H5 N O02 (Na HSO3) 
« 
C8H5NO5 .... 
C8HB NOG 
C8 H6 Br2 03 ... 
C8 H6Cl203.... 
C8 H6CI3NO2... 
O. . « « 
C8 H6N202 .... 
C8 H6N202S ... 
C8 HON206.... 
GO 
C8 H6NI2S .... 
C8 H604...... 


C8 H604(K)..... 


Ce 
C8 H7 Cl2Z NO(HCl) . 
C8 H7Cl302.... 
C8 H8 Cl1NO(HCl) . 
C8 H8CINO4S... 


ENTRY NOS, 
« « 2205 
8 

coe 
cose 
cows 
224 

oe 1932 
949, 964 
cose 
536 
940 

oc ee 
se 
674 
229 
oe ee 
conse 
« S224 
oc 
1825 
oo 
ocee 1832 
ce 518 
oe 214 
279 
367 
557 
ece 

2276, 397, 421 
491 
oe 1443 
cows 
ce ee 54 
oc S252 
ee 998 
1817 
549, 1869 
S818 
oc ee 
. « 1457, 1458 
126, 2166 
809 
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FORMULAS ENTRY NOS, FORMULAS ENTRY NOS, : 
C8 
C8 H8 Cl2 N2 S(C18 H3602) .... 1693 C8 H14N406 .......... 2117 
1218 . . . 368, 2054 
C8 H8 N205S(NH4)........ 226 C8 H1I6NO6S(Na)........ 
C8H802 .... . .220, 2100, 2230, 2336 C8HI7NO2 .... 2... « 952, 955 
C8 H8 O3(NaHSO3)......... £2372 wes 
COMPCINZOGK 15909 C8 £2216 
C8 H18O04S(Na)......... 2215 
C8H1I9O03P........ 1947, 1975 
C8 H9 FO5S(Na) ... 22 OS 
C8 HY He N02 /Mg (ClO4)27 C8 H22N205P2......... 2218 
“901, 1029, 2070 C9 
C8HINO2 ...... 87, 533, 619, 700 
C9 H6 02 (C6 H6 Cl N02 
C8 H10 ASNO5(Na)........ «21731 
C8HI0ASNO7 .......... «1453 . 2164 
C8HIONOSPS........2.. 1440 29 HB Cl N 02 (C8 HIO N2.03 §) . 895 
C9 H8CIN2+I- ....... 519, 813 
C8 H10 N202 .. . . 840, 1309, 1439, 1447 0 
C8 HIO N2S(HCl) .... 
C8 H10 N4 02 /C16 H18 09 (K) 7. . . 1907 
. C9 HIC1lO3 .... . . 1882, 1887, 1888 
. 1916 C9 HINO2...... 1491, 1801, 2143 
C9HIN3 ....... 382, 483, 484 
C8 H11N303S ........ . 253, 390 CI HIN302........... £41964 
C9 HI N302S2....... 244, 1682 
C8 1311 C9 HIOBrNO2Z ...... . 1154, 1155 
C8 H13Cl602PS2 ........ 2348 1830 
C9 H10 CINO2. . . 823, 1158, 1159, 1160 
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Index of Materials 


FORMULAS ENTRY NOS, 
C9 
C9 H10 FN O2(HCI)(H20)..... 
COMOMB...... 2 
CI HION20.... 5, 496, 497, 750, 2133 
335 
C9 H10N404 ...... 
C9 H10 O2(Na HSO3X2H20).... 2034 
C9 H10 1900 
C9 ASN604(HC]) ....... 1930 
C9 H11Cl1N206...... 43 
| 169, 942, 1038 
CI HI1NO2..... 709, 1040, 1175, 1247 
1318 
C9 HIINSO...... 
C9 H12 ASNO6(Na) ....... 1784 
COMIZCENOZS .. 1639 
C9 MIZCINSO3SS 1007 
C9 MIZNZ02 Sl, 45, 62? 
C9 HIZN2Z204¢8 ...... 1634 
1625 
C9 H12N402 ........ . 523, 1560 
C9 H12 N6(C6 H603)........ 1025 
C9 H12 N6(C22 H25NO6)...... «1024 
1851 
1583, 1626 
CO MISNS O48 .. vee 1806 
C9 H13N505(1/2H20) ...... 1614 
1026 
53 


1918 


FORMULAS 
C9 


CI HI8CI3 N(HCl) ... 
C9 H18 Co N3 06(H2 O) 
C9 H18N204 ..... 
C9 H19 NS2(Na) .... 
C9 H24N2 0+ 2Br- .. . 


ClOH6BrNO2 .... 


CIOMBCINOS. ...-. 


ClO H6CIZN2ZOS ... 
H6CIZN202S... 
ClO H6N406...... 
C10 H6 06 S2 2/3 Al 
C10 H7CIN202 .... 
C10 H7 Cl N6 O(1/2 H2 O) 


ClO H8 BrNO3..... 
C10 HB CINOZ. 


ClO H8CIN3...... 
C10 H8C1205 ..... 


BB 
. 
ClO H8N204 ..4.... 


ClIOH8N60...... 
ClO H8N604S..... 
H803(K)...... 
Cl0H804....... 
C10 H804S(1/3Al) .. 
C10 H9 As Cl2 N4(HCI) . 
ClO H9CIN402S ... 


ClOHINO4S ..... 


C10 HJ NO7S2(2 Na)... 


HI N3O28S..... 
C10 HJ N504(Cr) ... 
Ci@ BO NTOS .. 


C10 H9 S2(2Na).... 


H10CINO3 .... 


C10 H10 Cl203..... 
ClO HIOCIZNO2.... 
ClO H10 N2 ..... ‘ 


C10 H10 N2(HCl)..... 


ClO HION2ZO ..... 
C10 H10 N2O03S .... 


ENTRY NOS, 


oc ec ce 1425 
e 1331 
cco 

coves 


121, 1362, 1493 
1494, 1495 


1000, 1081, 1409 
2150, 2188, 2195 
. 589, 686, 1408 


coe 
132 


occ 
62 
1157 
cee ee 558 


coe 
. 356, 470, 983 
coo 
ee 


& 
ny 
9 36 l 278 
1270 
1132 
1312 
1070 
864 | 
1454 
. 
1747 
1571 
1958 
377, 480 
: 
1334 
120 
1573 
1651 
2237 
375 
xs 
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% 
{ 
: 
fe 


Cancer Research 


FORMULAS 


C10 


ClO H10 N204.... 
C10 H10 N2 04S. 


C10 H10 N4 


C10 H10 N4(HCI) . 


C10 H1O N4 028. 
C10 H10 N6 048. 


C10 H10 O3 
C10 H10 O5 


ClO H11NO3 .... 
ClO HII1NO4... 
C10 Hll N S2 


1009, 


C10 Br N20... 
C10 H11 ClO 


C10 N2* I~ 
ClO H11 N30 .. 
C10 H11 N3 O2 S2 


C10 H11 N3S 


C10 H11 N5 


C10 H11 N5 04. . 
C10 HIZCINO2. 


Hi2 FOS* 


CIO HI2NOS... 


C10 H12 N2 


C10 N20 
C10 H12 N2 O3 


ClO HI2N4OS ... 
C10 H12N4 02. . 


C10 H12 N4 04. . 


C10 H12 02 
C10 H12 04 
C10 H12 O5 


C10 HI13 
ClO H13C102... 
ClOHI3NO... 


CIOHI3NOS.... 


ClO HI3NO2 .. 
HI3 NO2S 


C10 H13 N O5 


C10 H13 N3 02S. 
C10 H13 N3 O02 S2 


C10 H13 N5 


C10 H13.N5 03. . 


C10 H14 N2 06 


H14N2 07. . 
ClO HI4N307P... 
ClO H14N402... 


ClO H14N403... 
ClO 
ClO H14N604.... 


C10 H14 02 


C10 H14025S 


C10 H14 04 


H14045S 
C10 H15 N02 


. 2078, 2173, 


C10 Hi5 N 04 


C10 H15 N3 06 
C10 H15 N306(HCI) ... 
C10 H15 N3 07 


ClO 


C10 H16 N2 


C10 H16 N20 
C10 H16N202S.. 


ENTRY NOS, 


. 464, 2096 
1678, 1679 
» « » 

171, 2282 
1786 
1833 
« 1893 
1735 


. 806, 1242, 1243 


1107 
. 745, 746 
. 582, 1733 
. « 97, 1676 


C10 H16N208.... 


« 103i, 


FORMULAS 


ENTRY NOS, 


C 10 


H16 N208(4Na)..... 


C10 H16 N4 O7 


ClO HI60. 
C10 H16 O02 
C10 H16 04 


C10 H16 04 (C41 H44 N4 02 9) 


C10 H1605. . 


C10 H1I7 NO 


C10 H17 N 06 


C10 H17 N3 068 
C10 H18 N2 0 S3 
C10 H18 N2 03 . 
ClO HI8 N6. . . 
ClIOHI8O... 
C10 H18 O02... 


ClO HIINO2. . 
C10 H19 NO3. 
C10 H19 N O04. 


C10 H20 Br4 N2. 


C10 H20 N2. 


C10 H20 N2 04 . 
C10 H20 02... 


C10 H20 08 S2 (2 Na) 


C10 H21 NO 


ClO H22N2 02 S(HCl)..... 


Cll 


Cll HS ClI4NO2S2...... 


Cll H5 N308S 


Cll H6 C13 N O2 


Cll H6 Cl3 N5 


Cll H6N2 02. . 


Cll H7 C103. 


Cll H8CINOZ2. . 


Cll H8 N2OS 
Cll H8 N6 O03 
Cll H802.. 


Cll H8 03. 


Cll H9 Cl2 N3 


Cli HINO. 


Cll HINO2. 
Cll HINO4S 
Cll HIN3.. 


Cll HI N7 O02. . 
Cll H9 N7 O7 S2 
Cll H10 Br N O2 


Cll H10 Br2 N4, 

Cll HIOCISNOS 
Cll H10 N2O 
Cll HION2ZOS... 


Cll H10 N2 02. 


Cll H10 N2 O28. 
Cll H10 N4 05 
Cll H10 N6 O02 


Ci1H10 02... 


Cll H10 06. 


Cll Hll Brn4.. 


Cll Hll Br N4 028 
Cll Hll N O3 
Cll Hill N O4 


ie.) 


‘ 
‘ 
3 
1021 | 
1904 
2042 
631 
2049 
| 
— 8 @ ® 683, 962 
j 
1778 
te 
829. 839 116 
2177 
1905 
1691 
719 
1565 
1855 
1864 
1877 881 
27 223 
1536 
1432 
ae 
0 221 
2318 1268 
2187 37 
1037 264, 338 
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1611 1194 
187 176 
ve 
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Index of Materials 189 

FORMULAS ENTRY NOS, FORMULAS ENTRY NOS, 
Cll C12 

1669 Cl2 H7 CIN2ZO05 ..... . 1441 
Cll MII NS(HCD. ... oe 993 Cl2 H7 NO2(Na)....... «21956 
Cll Hil N504.... ree . 1434 
1235 C12 H8 Br2 I* (1/2 sO4>) . 2139 
1169 C12 H8CINO3....... . 1429, 1505 
Cll H12N204........ . 455, 1480 Cl2ZH8N202 ..... 
Cll H12N402S..... Cl2H8N202S..... 
1766 Cl2 H8 N204...... 
CllHI2N4S ..... 1574 CIZMPMBOCM 
Cll H12 08 P2(4Na)... 90, 531, 2191 ‘ 147 
Cll 1883 C12 H9 N(C6 H6 C1 NO2 905 
CllHI3NO2 ...... 586, 1746 ClIZH9NO2....... .. 378 
Cll H1I3NO3 .... 
534 366 
1856 C12 H10 Br3 N3 ..... 49 
2132 
CllHI4FOStBr- ..... . 581 
Cll H14N402....... 521, 526, 1539 H10 N407S8S2...... 
Cll H1403(NaHSO3)....... «21967 1672 
Cll HI5clO2..... . 1799, 2005 . 210, 289 
Cll HI5 NO2 . . 538, 951 Cl2 Hll Br2 N3 ew 
CllHI5SNO4S.... 1648 Cl2 Hg2NO4 ........ «2242 
Cll H16N402...... teeee °&755 
1779 H11NO(HCl) ...... . 756, 834 
Cll HI8 N2O(2HCI)........ 1138 1988 
CHL MIG 282 Cl2 Hi2 BrClNOtBr-...... £807 
Cll H18 N203(Na)....... 991 
234 C12 H12Cl2N4....... . 1588, 1589 
Cll H18 N2S2(HCl) ... C12 H12CIZN40... « 1590 
GS « Cl2 H12 N2(HCl)....... 429, 441 
Cll H21 C1 N202(2 HCl). ..... 1897 ..... 412 
Cll H22 N203(HCl) ........ «21308 & 
C12 110 
C12 H1I2N202S .... . 246, 280, 1659 
....... 2136 Cl2 H12N203....... 432, 1066 
Cl2 H6Cl2N204S2........ 1430 C12 H12N207 ....... 1467, 1468 
Cl2H6N409 ........ cas Cl2H13 BrN402S.... . . 1666 
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FORMULAS ENTRY NOS, 
C12 
C12 H13CIN402S.... 1667 
1781 
760 
C12 H13N304S2 ....... 249 
C12 H13 N304S2(Na) ....... 1661 
C12 H13N503S... 1808, 1809, 1811 
C12 H13 N503S(1/2Cu) ...... 1810 
Cl2 ....... «21091 
7 
C12 H14N40(2 HCl). .... . 286, 418 
Cl2 2671 
Cl2 H14N402S....... . 1640, 1670 
Cl2H14N402S(2HCl)....... £444 


H15N303..... 


POG’ Be... 562 
CIZHI6FO3StCl ........ ~°«2580 
CIZHI16N20 ........ . 1400, 1763 
Cl2 H16N204_ . . . 1260, 1287, 1301 
2036 
C12 HI7CIN4OS(HC]I ...... #4644 
C12 H17NO2 . . .620, 762, 971, 973, 1292 
1306, 2246 
CIZHI7NO2S ...... 10, 1177, 1512 
C12 H18 N2O(HC]l)......... «21970 
Cl2 H18 N204S2 ......... 16 
Cl2HI8N402 ........ 524, 1609 
... e « SS 
CIZHIIN3OS ..... 546 
C12 H21CI3N3010P ..... 1470 
Cl2 H22011....... 654, 696, 1008 
Cl2 H23NO(HCl).... 
C12 H24N204 ..... 
C12 H24N2 0482 ....... 23, 1514 
C12 H26010 S(C6HI5N)...... «2202 


Ci2 H27NO2 ..... 


.624, 2089, 2341 


FORMULAS 


Cl3H6Cl60O2 ..... 
C13 H6 N2 06 


C13 H8CI2N4 04S... 


C13 H8 N204 ..... 
C13 H8 
C13 H9 As O4(Na) ... 


CIS MP .. 


C13 H10 N2(C6 H12 04)... 


C13 H10N203 ..... 
C13 H10 N206..... 
CIS HION2S...... 
CIZ3 H1ION4048S .... 


. 
C13 H11 Br O(C4 H4 N2) 
C13 H11CINOtBr~ .. 
CIZ3H1IN. 
CUPP MO . 
C1I3H11NO2 ..... 
CISHIINO4S .... 
C13 H11 NS2(Na) ... 
. 
C1I3H11N502S .... 
CISMIZCIN 
CISMI2NOR’ Tr... 
.. 


CIS MIZNZO2ZE ..... 


... 
CI3HI2N204S .... 
CISHI2ZN40 .....- 
C13 H12 N6 O2(H20).. 


...... 
- « . 1684 


C13H1206 ...... 
C13 H13CIZ2N30.... 
CI3HI3N....... 
CI3HI3N(HC]l) .... 


CIS . we 


C1I3HI3NO5 ..... 
C13 H13 N2 02+ Br- .. 
CISMISM. . wo 
C1I3HI3N30 ..... 
C13 H14 N2 
C13 H14N2(HC]).... 


ENTRY NOS, 


C1I3HI4N2O(HI) .... 


C13 H14N203 ..... 
CIS HI4N40 ..... 


38, 1186 


, 1686 


1345 
1127 


262, 351 


« « 1418, 1580 


261 
309 
1147 
752 
1206 
947 


919 
457 
294 
301 
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= 190, 2062 
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1234 
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916 
159, 2103 
811 | 
2294 
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Index of Materials 

FORMULAS ENTRY NOS, FORMULAS ENTRY NOS, 

C13 C14 
C13 Hi402 ..... 
Civ 550 C14 H11 N9 O3S(H20) ...... 1660 
C13 H16N205(2Na)........ 21165 C14 12 M2 . 359 
| C13 H17 Hg N 06 (Na)\(C7 H8 N402) . 1561 
Ci3 HI8 NO2* Br~. ........ 
‘ 2316 Cl4HI3 Br2NO3 ........ 194) 
C13 H19 As N6 05 (Na) 2113 CI4HI3NO......... 250, 1730 
1859 
CISMIGNO. Cl4H13NO2(Na) ........ «421166 
Cl4H13N302S2 ........ 1673 
C13 H20CIN(HCl)......... «1388 tv 
C13 H20 N2 O2(HCI). .. 705 HI4CIN(HC])........ £569 
C13 H21 N(C26 139 N) Cl4HI4N20 ...... 355, 392, 393 
C13 H21 NO(HCI) . 1128 
C13H22N202......... . 2204 
C13H23NO.... 607 Cl4HI4N203S ......... 1658 
C13 H25 Cl N2 0(2 HCl). 1898 Cl4 H14 N4 0(C2 Hb 048). . 
C13 H28N202S........ 1695 
C14 C14 H15 As N404$2(2 Na) .... 1770 
Cl4H8BrNO2....... . 1330 
Cl4H8 Br2Cl2 ...... ClI4HI5NO(HC]) ........ 
Cl4H8CINO2..... 1889, 1890, 1891 C14 H15 N3 05 S2(Na)....... 245 
215 HI15 N306S(K)........ 1508 
1863 
C14 H9 C108 S2(2K)........ 2023 .. ccs i 
Cl4HI6N20 £4422 
Cl4HI16N2Z202. ....... 292, 1119 
C14 H10 Br4S(C17 H20 N202S) .. 943 Cl4H1604 ... 
C14 HI7 Br2 N O(HBr) rrr 
Cl4H10 C1202 ...... 1884, 1952 


C14 H10 N2 02... 275, 381, 1355, 1465 


C14 HIONZ - 1S 
Cl4H10 N2010S2......... 2076 
C14 H10 N403....... 1203 
C14 HION406......... 297 
Cl4H1002 ..... 
CIQGMIGOS . 2061 
MIO GG . 544 
C14 H10 O06 82... ee 1333 
Cl4 H11 C1I3N404......... 1510 

C14 H11 F3NZ203 ...... . 1421, 1422 


C14 H18 Br Br- 
Cl4HISBrN4OtI ....... «29740 
C14 H18 C1 N40' Br~..... 741, 810 
Cl4HI8 £42749 
CI4HI8N4(2HI) #4423 


= 


patel 
| 

: 


| 3 
4 
4 ies 
1¢ 1 
i 
4 
| 
{ 
| 
é 
> 
= 
| 
i 
: 
| _ 
~ 
* 
J 
: 
4 
= ves 


192 


Cancer Research 


FORMULAS ENTRY NOS, 
C14 
Cl4H19N204 .... . . 1237, 1325 
C14 H19 N4 0+ Br-(HBr)...... 874 
Cl4H19N5O3..... 1564 
. 2261 
Cl4 H20 N204...... 2313 
.... 
C14 H21 NO2 _— . 1241, 1289 
1846, 1948 
C14 H22 08(2Na)..... 
1346 
1319 
(Cl4 H25NO4),... 1121 
C14 H27 N304(HCl) ....... . 1307 
. 1381 
C14 H30 04S(Na) ......... 2291 
140 
C15 
C15 H9 Br3 O3..... 1368 
2253 
. 307 
C1I5\H1003 ..... 
O we ... 2058 
354 
875 
2178 
. 1860 
155 
678 
1757 
C15 Hl2 03(Na HSO3) ..... 1347 
CIS 18% 
C15 H13 F3N203 ..... . . 1502, 1503 
1790 


FORMULAS 


C15 H13N306..... 
CI5HI4N202..... 
C15 HI4NZ203..... 


Cid MiG « « 


CI5HI4N206..... 
C15 HI4N6(HCI).... 
C1I5H14N603....: 
CI5SHI40....... 
ClI5H1403 ...... 
CISHISNO2Z ..... 


CISHI5NO3 ..... 
CISHIS5SN30 ..... 
C1ISHI5N304..... 
CI5HI5N306..... 
C15 H16N2O(HCI)... 


CI5HI6N204S ...-. 


CISHI6N2S...... 
C15 ..... 


C15 Cl2 N(HCl).. . 


CI5HI8N6....... 
CISHI9CIN4A ..... 
CISHIINO2Z...... 
C15 H19NO3(HCl)... 
CISHI9NO6...... 
C15 H20 Br N O2(HBr) . 
C15 H20 N204(HCl) .. 
Cl15H20N205..... 
C15 H20 N402S82.... 
CISH21ClO...... 
C15 H22N204S.... 
C1I5H23NO2...... 
C15 H23 N5 04(HCl) .. 
C15 H2406....... 
CI5SH25NO2 ..... 
C15 H25 N2 Cl-... 
C15 H25N5....... 


C15 H30N606..... 
CiS Mei WOR. . 


Cl16H8N204S..... 
C1I6H9CIZNO2 .... 
C16 HI N5 O4(Ni).... 
Cl1I6HION2....... 
Cl6HION402 ..... 


Cl6H1I2Cl603..... 


CIGBIZMO. 
Cl16HI2N202..... 
C16 H12 N2 S2(Na).. 
Cl6HI2N205 ..... 
Cl6HIZ2N402..... 
CIO MISGS. . 


ENTRY NOS, 
« «© 61489 
coves 
376 
252 
360 
ole « ©1455 
oe 2122 
1164, 1176, 1277 
1280, 2105, 1446 
« 
61481 
TR 
ese 
oe ce 2338 
oc cee 1508 
oc 12H 
oc 1924 
« 291, 420 
2 
TF 
oe 14 
oe 1554 
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oe eee 170 
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85 
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Index of Materials 


FORMULAS 


C16 HI3N. 
C16 H13 N30 


C16 H13N3 04S... 
CIGMISM .. 


C16 H14N2 05 S2(Na) ... 
C16 H14N206.... 

C16 H14 N2 06 S2(Na) .... 
Cl6H1402S .... 


ClI6HI408S ... 
CI6HI5ClIO ... 


ClI6HI51O2 .. 


Cl6HI5NO3 .... 
Cl6HI5N706........ 


Cl6HI502 .... 
Cl6 Br2 04S 


CI6HI6CIN ...... 
HI16CIN(HCl).... 


Cl6 H16 Cl N3S3. . 
Cl6 H16Cl1203 .. 
C16 H16 Cl3 N(HCI) 


C16 H16N202.... 
Cl6 H16N204...... 
ClI6HI6N4 ..... 


Cl6H16N402... 
C16 H16N805... 


Cl6H1602 ....... 


C16 H17 C1N2 048 


CI6HI7CI4NO2 .... 


Cl6 H17 FN204S. 


CI6GHITNO..... 
Cl6HI7NO(HCI .... 

H1I7NO2(Na).... 
C16 H17 N2 04 S(Na) . 


C16 HI7N30 .. 


C16 HI8N204S.. 


ClI6HI8N4O0 ...... 
Cl6HI8N402...... 
C16 HI8N1202 ... 


C16 H180 


H19 N 
C16 H19 N(HCI) . 
CI6HIINO.... 


C16 H19NO(HCI) .. 


ClI6HIINOZ2... 


.. 


C16 H19 03 S* Br- 
C16 H20 N20 
C16 H20 N2 O02. 


C16 H20 N205S... 


C16 H21 Cl N4 (HCl) 


Cl6H21NO10... 


Cl6 H17N3S3..... 
C16 H18 Br N 04(HCI) 


C16 H18 09 (K)(C8 H10 N4 02) 


ENTRY NOS, 


131 


- 188) 


388, 2018 


107 


FORMULAS ENTRY NOS, 
C16 
Cl6H21N302S ...... . 1643, 1649 
. . 1866 
os 
. . 
C16 H24 As N O13 S3 (3 Na) ‘ 1950 
Cl6 H24 N4(C2 H204) ...... 
Cl6H25NO(HC]) ....... 598 
cc 
Cl6 H25 N5 O4(HCl) ....... 1555 
Cl6 H26N2O0(2HCl) ....... #£«608 
Cl6 H30 N4 O(HC])......... 1595 
C16 H34 O(C6 H6 Cl N02 §) 
Cl6 H35 O2 PS2(1/2Cu) ..... 1909 
C17 
C17 Hi2N202...... 
C17 ...... £238 
CI7HI3CIZNO ... . 1959, 1960, 1961 
CIVMISNOS . ci « 
CHP ee 764, 2248 
Cl7 H16 Br2 N2Z02 ......-.-- 218 
C1I7H1I7NO3 ...... 199, 616 
Cl7 H1I8 N202........ 1751, 
C17 H18 N2S2.. 
C17 H19 Br N4 02 (2 HC}) 
574, 1145 
C17 H20C1N2+SCN- ...... #£927 
C17 H20 N2 02 S(C14H10 Br48).. 943 
C17 H20 N402(2 HCl). . . 
C17 H20 N406..... . . 86, 841, 2280 


C17 H20 03... 


uy 
| 
| 
‘ 
| 
1232 
1663 
2339 
. . 31, 1183 
1374 
be 
‘ 
271, 163 | 
‘ 2, 2233 
1815 
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1813 
573 
3 
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see 
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577, 617 
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1118 
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FORMULAS ENTRY NOS, FORMULAS ENTRY NOS, 
C17 C18 
C18 H22C1 N(HCl) ..... . 1126, 1143 
C18 1386 
. C18 H23NO(HCl) ... . 579, 588, 1131 
Cl7 H35 NS2(Na) ......... 1315 C18 H23N2O2+I- ........ 1250 
Cl7 H37 N3(HBr) ......... 2085 C18 H23N205S2......... 25 
C18 15 
£718 
CiG NSO .. « « 2170, 
CI8HI3CIZNO2 ..... C18 H2802. 64 1348 
. . tone C18 £146 
C18 H32016(5H20)....... 713 
C18 H13 03 S(C19 H18 N3) ..... 2365 C18 H36 Cl4 N2(2 HCl) . ..... 1390 
C18 H36 O2(C8 H8 C12 N2S).... 1693 
C18 H14Cl2 Nt I~ . . . . 1051, 1052, 1053 
C18 H14Cl2 N204S2........ 1636 c19 
. 2883 C19 H12 Cl N3 04 S2(Na) ..... 1637 
187 
C18 H14.06S2(2K)..... C19 237 
C18 H14.09 S3(3K)......... 2302 2300 
C18 HI5N507S2......... 1208 C19 HI5 NO4(HCI(H20) ..... 676 
Tr... C19 H16 N2 O(HCI)(CH3OH).... 240 
C18 H16N404S.......... «164! 
C18 HI16N6012S2......... «1444 C19 HI7Cl2ZN706 ........ 1190 
. ... 1520 C1I9HI7NO(HC]) ........ 2039 
CISHI7NO2 ..... 
C18 H18 N2010S2(K) ..... . 1366 C19 HI18 Br2N805 ........ «1182 
C18 H18N404........... «2308 Cl9 HI8 C1204. ......... «2148 
C18 H18 N4.07 S3(Na) ....... 1662 
M1I9CI302 .......... 2038 
C19 H18 N3(C18 H1303S8)..... 236. 
CI8HI9NO2(HCl) ........ «6021 
CI8HI9NO3 ....... 193, 197, 701 
C18 H20CI1NO2(HCl) ....... 1382 
C18 H20Cl204 .......... 1880 
C18 H20 N203........ C19 H20 N2S2(HCl)........ 2001 
C18 H20N204........... «583 C19 H20N805........ 102, 817 
C19 H21BrNO+Br~ ....... 1064 
C18 H20N8O6S.......... «2816 C19 H21C1N5 04+ Cl- ...... 1046 
C18H21 Br2NO3 ......... «21940 C1I9H21NO3 .........2. «727 
C18 H21CIN2Q(HC]) ....... 976 C19 H22 Br2 N4.02(2HCl)..... 2226 
C1I9H22N20 .......... 1837 
C18 H21 N4 0+ Br~. . . . . 758, 759, 835 
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Index of Materials 


FORMULAS ENTRX NOS, 
c19 
C19 H24CINO(HC])..... 
C19 H24 N2 O2(HCl) ..... . 1304, 1305 
2031 
C19 H25NO2(HC]l) ....... 599 
C19 ~°«&«2808 
1928 
C19 H2802 ......... 666, 725 
C19 H31 N2O2*Cl- ....... 2116 
C19 H32 C1INO(H3 PO4).....:°. +1117 
C19 H41 N3(HBr) . ........ 2213 
C20 
C20 MISNOS3 148 
C20 H1I3N505....... 800 
C20 H14 NO4*NO3-....... 1089 
cone 
C20 MIG 2220 
C20 H16N202.......... 2020 
C20 H16N203S2 ....... . . 1627 
88 
C20 H16N402........ 1221, 1441 
C20 H160.......... ~ 1736, 2066 
2181 
C20 H19 N7 05 $2 (Na) 
C20 H20 Cl2N2012S2...... . 1340 
C20 H20 Cl2 N2 012 S2(NH4) .... 1339 
C20 H20 1047 
C20 H20 N2O(HCl)......... £1098 
C20 H20 «22ii 
C20 H20 N8 04S2(2Na) ...... 1526 
1061 
C20 H21 N2*I- ....... 568, 1060 
CMMZINSO ... SS 
C20 H21N706...... 833, 1196, 1197 
C20 H23Cl2ZN305....... 1219 
C20 H24CuN202 ......... £42091 
(C20 H25 N3 O2)2 (C4 H606) .... 978 
C20 H26 N6 O2** .... 1028 
C20 H27CIN*Cl-. ....... 1041 
C20 H27 NO(HCl) ......... °&2578 
C20 H27 NO2(HCl) ........ 564 
C20 H27 NO11(3H20)....... £41392 
C20 H30 N402(2 HCl) ....... 2094 
C20 H31NO(HCD .....2 609 


FORMULAS ENTRY NOS, 
C21 
C21 H15N504S2........ 
C21 H15 N507S3......... £1223 
1379 
C21 H23 NO2(H2 S04) ...... °&233 
71 
C21 H23 06(H20) .. . 1192 
C21 H24 As3 Bi2 N3 O12 §3(3 Na). 1785 
C21 H24N2S2(HCI)........ «1971 
C21 H24N404S82......... 1647 
C21 H25BrNOtBr- ....... 1063 
C21 H245NO4 ........ 679, 2073 
2321 
C21 H28 Cl2 N2(2 HCl) ...... 1376 
C21 H39 N7 O12(2/3 H2 SO4).... 884 
C21 H41 N7 012(H2SO4) ..... 1987 
C22 
C22 H14N402.......... «21965 
539 
C22 H19 N3 09 $2 (K) 
C22 H20 N204S ......... «21689 
C22 H23 Cl N2 08 (HCI) 
C22 2016 
C22 H25NO3.... 
C22 H25 N 06(C9 H12 N6) 
C22 H25N0O6(H202)....... 
C22 H26N305(2HCI) ...... 1473 
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FORMULAS ENTRY NOS. 
C22 
C22 «563 
2083 
C22 H75 O02 PS2(1/2Ca)...... 1854 
C23 
C23 H14BrN302 ..... inves 
1795 
~~» 
C23 H25N502(2 HCI) ...... 1550 
MSGR . . . 2006 
C23 HW Cl N30 S(C3 H803).... #928 
C23 H31 NO(HCl) .... 1129 
65 
67 
C24 
C24 H15 N3 1329 
2328 
C24 H18 Br4N402S..... . 138 
2130 
1231 
C24 HI8N402........ . 1087 
555 
C24 H23 N302S(HC]) ....... 1755 
C24 H24N402..... i 
C24 H26N404**+2Br-...... 946 
2364 


FORMULAS 


C25 H20 N40682..... 
C25 H23N9 03...... 
C25 H24N404S2..... 
C25 H27 N5 04(HCI) .. . 


C25 H29NO(HC]l) ...... 


C25 H33 NO2(HCl).... 
C25 H33NO6....... 
C25 H43 .... 
C25 H46NO3*Cl- .... 


C26 H20 N206S4..... 
C26 H20N2S ...... 


C26H25NO3...... 
C26 H28N3*Cl- ..... 
C26 H33NO7....... 
C26 H34 N Pb* C H3 04 S- 


C26 H39 N(C13H21N).... 


C27 


C27 H46CISNO ..... 


C28 H18(H2S04) .... 


C28 H22 N2 08 S2..... 


C26 ... 


C28 H36 N8 O3*+ 2 .. . 


C28 H49 N2 St C7 H7 03 S~ 
C28 H57 O2 P §2(1/2 Ba) . 


C 29 


C29 H21 N4 08 S2...... 


CSO 
C30 H32 N206S ...... 
C30 H54N303P...... 


ENTRY NOS, 


.. 1214 
1646 
.. 1184 
1668 
. 1549 
559 
.. 1140 
92 
. 1288 
. . 1073 
. . 1042 
.. 180 
2157 
296, 424 
2044 
218, 1814 
2269 
. 1076 
. 2309 
.. 1981 
981 
. 2234 
205 
. 182, 204 
2149 
2277 
715 
668 
1083 
105 
io 
. . 2373 
. 1360 
91 
. 1845 
619 
1699 
. . 1788 
2337 

.. 430 
. . 1687 
1401 
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FORMULAS ENTRY NOS, 
C 31 


C31 H53CI2N(HC]l) ........ 1375 


C 32 
C32 H16 Cu N8 06 S2(2Na) .... 2056 


C32 H24.N6 015S5(5Na)...... 2367 
C32 H30N4O02SSi. .... ... 1645 


| C 33 
736 

C33 H42CI5NO3 ......... 1074 

| C34 
C34H27N303SSi......... 1650 
C34 H28 2366 
C34 H38 N6014S4(4Na)...... 144 

| C 36 

C36H40N2Z010S ......... 1688 

2214 


C36 H7504P....... ooo s Cee 
C36 H78O10 P4 «22087 


FORMULAS 


C41 H44 N4 02 S(C10 H16 04 9) 


C42 H86025S(C6HISN)... 


C44 H80 


C44 H86 04 


C46 H52 N4 08 (H2 SO4)(7 H2 0) 


C4l 


C 42 


C 44 


C 46 


C51 


C51 H40 N6 023 S6(6 Na) . 


C54 H36 C112 O18 


C57 H104 09 


C 54 


C57 


C56 HIISNO3 ..... 


Inorganic Compounds 


HIO4(Na) ............ £134 
Mg (C104), (C8 H9 HgNO2).... 974 
NaH2Po4(H20)....... 1003 
Na H2 P 04 (H2 0)/Na2 H P 04(7 H2 0)/ 
/Na3 P 04(12 H20)/. . . . 1006 
Na2HPO4(7H20) ........ 1004 


ENTRY NOS, 


922 


1725 


2082 


Na2 H P 04 (7H2 O)/Na H2 P 04 (H2 0)/ 
/Na3 P 04(12 H20)/7..... 


Na3 P 04 (12 H2 O) 


1006 
1005 


Na3 P 04 (12 H2 0) /Na H2 P 04(H2 0)/ 
/Na2 HP O4(7 H20)7..... 


N H4 /Cr (NH3)> (SCN), _/ H20. 
TINO3 ... 


1006 


2286 


914 
2209 
2317 
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Materials Without Empirical Formulas 


NAME OF PREPARATION 


Ammino compound, succinic acid, a-alkenyl-, 


Ammoniated glycyrrhizin 


AuramineO .... 


Avil-Hoechst (antihistaminic) 


Bacitracin ..... 
Balm of Gilead buds 


Black haw (root and bark) . 


Blood root, N. F. . 
Brown henna... . 
Burdock ..... 


Carboxymethyl cellulose 


Chickweed ..... 
Cochineal ....- 
Coelestine blue .. 
Colombo root. ... 
Corlumine .... 


copper (II) mono salt 


Daxad No. 11 (polymerized sodium salts of alkyl nephthalone sulfonic acids) 
Desoxyribonucleic acid 
4,4'-Diaminophenyl-sulfone digalactose 


Dimer of Indalone 


N-n-Dodecyl thiuronium bromide of 200 
N-n-Dodecyl thiuronium bromide of polyethylene glycol 6000 ... 


Elecapane ... 
Euphrobia Piluliferia 
Gentian root .... 


Glyoxal-carbohydrazide polymer 
Glyoxal-hydrazine polymer 
Golden seal root N. F. 


Growth hormone . . 
Gum acacia .... 
Gum Labdonum .. 
Heparin, sodium 
Horse nettle root 


Hydroquinone derivative 


Isamine blue .... 
Koussein .. 


Lithosperum (Gromwell) 


Melissa herb... . 


N-(Methyl),-p 


Neomycin .HCl .. 
Nucleic acid .... 
Papain ... 


Penicillin O potassiam, crystalline 


Poke root ..... 


Poly acetyi-p-hydrazino diphenyl 


Polymyxin B sulfate . 
Polyporic acid 


Polyvinylpyrrolidone PVP 


Primrose .. 


Pyruvic aldchyde-hydraszine polymer 


688, 
349, 


ENTRY NOS. 
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1775 
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NAME OF PREPARATION 


Ribo nucleic acid (yeast) 
Sage brush leaves 
Sage brush root 
Thiuronium bromide of polyethylene glycol 300 . 
Thiuronium bromide of polyethylene glycol 1000 
Thiuronium bromide of polyethylene glycol 4000 
Thiuronium bromide of polyethylene glycol 6000 
a-Trimethyl isopatulin (isoclavacin) ..... 
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